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another example of Phanet Worentiry... 


COIL HANDLING SYSTEM LOADS AND UNLOADS 
EXISTING CONVEYORS AUTOMATICALLY 


This automatic coil handling system is an example of how Planet Versatility 
helped one of America’s largest steel mills modernize its 10-inch bar mill to handle 
larger, 2000-pound bar coils and save money by designing the coil handling 
equipment to load and unload existing conveyors 

A red-hot, 2000-pound bar coil is transferred from an existing drag-chain con- 
veyor to the automatic trolley conveyor loader by a single arm coil pusher. The 
coil pusher deposits the coil on a drop table which, when lowered, leaves the coil 
hanging on one arm of a turn and lift mechanism. As this machine revolves 180 
degrees it lifts the coil into position to be engaged by a trolley conveyor hook and, 
at the same time, lowers its other arm to receive the next coil. After cooling on 
the existing trolley conveyor, a downender removes the coil and sets it on a slider 
bed on which it is indexed into a banding position. The coil is then transferred onto 
an existing ox-horn conveyor. The entire system operates on a 15-second cycle and 
is comple tely automatt 

This automatic coil handling system is more evidence of Planet’s versatility 

its ability to engineer, manufacture, and erect automated systems which solve 
the most perplexing production, materials handling, and automation problems. 
Planet has automated production lines, built bulk and unit materials handling 
systems, designed and erected complete plants . . . and Planet systems are found 
in the plants of leading manufacturers in almost every industrial classification. 

Write or phone to have a Planet engineer demonstration how “PV” can help 
you... you'll find it pays to plan with Planet. 
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Above — Work stations on first machine 
(shown in large photo) 


Below — Work stations on second machine 


Two 6-station Model S Bore-Matics 


UP PRODUCTION 519% 


This cast-iron hydraulic motor body 
used to be produced on three different 
machines, with a total production time 
of 286 minutes per part. Now it is done 
on two 6-station Model S Bore-Matics 
in 46 minutes! 

Each machine is equipped with Heald 
Red Head Borizers to rotate and feed 
the tooling, and a rotary indexing 
workholding fixture. Once the part is 
loaded, all operations are performed in 
sequence in a fully automatic cycle. 
After operations on the first machine 


are completed, the work is turned over 
and put on the second machine where 
the remaining operations are finished 
from the opposite face. 

This job demonstrates the unusual 
versatility of Heald Borizer units—and 
their ability to handle heavy stock re- 
moval while maintaining required 
accuracy for each of numerous sequen- 
tial operations. For complete details on 
this particular application, send for a 
copy of the April 1960 issue of the 
“Heald Herald.” 


It PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
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THE HUNT PDQ 
“has Faster Response lime and Greater Capacity 
ULTIMA Le 
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You asked for a light, compact valve 
Here is a full 1/2” air valve at 4 pounds. It will flow 335 c.f.m. with 100 p.s.i.g. ul Accessibility 
initial pressure to atmosphere. It measures Uae high by UAL wide by 
4-13/16” deep. 
td NYT) 
You asked for speed and capacity 
Here is what the Hunt PDQ is capable of. Response time to fill a 140 cubic inch 
vessel to 90 p.s.i.g. with an initial pressure source of 100 p.s.i.g. is.113 seconds. Speed FLT eT Tala 
(6.8 electrical cycles.) To exhaust the same vessel from 90 to 10 p.s.ig. is .195 : 
seconds. (11.7 electrical cycles.) ove PF : 
UAT CL Ce LM Oe SL a ol rly 
fast . . . renders traditional air valves obsolete. 
The Hunt 1 2” PDQ air valve is designed to do the things you've wanted a valve 
to do since the advent of automation. Write us today. The Hunt PDQ valve tops them 
all in every class. 
Vila = a 
Y MEU Dao a1) Uae Oa ROlL GER Clam 
HUNT VALVE COMPANY + SALEM, OHIO, U.S.A. 
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MANUFACTURING ENGINEERING AND RESEARCH 
The end result of manufacturing research is manufacturing equip 
ment to carry out the newly developed or advanced methods of manufac 
ture. Today this equipment is almost invariably of automated character, 
and here again the part played by research and engineering assumes a 
major role. Manufacturing engineering plays a dual role in development 
of improved lower-cost production processes and in development of 
equipment to carry out these processes. "——R. W. Bolz, publisher- 
editor, see page 56 


ECONOMIC FALLACIES 


in the United States we have been the victim of certain economic 
fallacies. The first of these fallacies is that higher wages increase pur- 
chasing power and raise the standard of living per se. The simple eco- 
nomic fact is that wages are an element of cost. . . . The result is not 
an increase in real purchasing power; the result is inflation. The second 
fallacy is that increases in productivity have been due to labor. . . . in- 
creases in productivity, in recent years at least, have been due almost 
entirely to advances in technology—to the development of machines and 
—A. C. Mat- 
tison, president, Mattison Machine Works, and president, National Ma- 
chine Tool Builders’ Association. 


equipment that mean greater output per man per hour... .” 


THE ANCIENT GREEKS TOO 

The concept of automation is not new. A Greek translation from 
85 BC, referring to a water wheel of that day, philosophizes as follows: 
‘Cease from grinding, ye women who toil at the mill; sleep late, even if 
the crowing cocks announce the dawn. For Demeter (Greek Goddess of 
agriculture) has ordered the nymphs to perform the work of your hands, 
and they, leaping down on the top of the wheel, turn its axle, which 
with its revolving spokes, runs the heavy concave Nysarian millstones. 
We taste again the joys of the primitive life, learning to feast on the 
products of Demeter without labor.’ —H. A. Strickland Jr., vice 
president and general manager, Industrial Electronics Div., General Elec- 
tric Co. 


IMPROVED BANKING SERVICES 

ws . The most promising areas of mechanization in banking are reason- 
ably apparent: Reporting functions, loan accounting, deposit accounting 
and check distribution which, in general, require speed, exhibit repetitive 
characteristics and involve the volume required to justify mechanization. 
Contrary to popular misconceptions concerning the leisure hours of 
bankers, the relatively short public banking day is necessitated by the 
tremendous volume of clerical work that must be completed before and 
after the Bank is open to the public. . . . The requirement for tellers, and 
other public contact personnel, will not decrease. Indeed, if we are to 
improve and expand our services, the number of people engaged in this 
work must increase. ... ”"—A. R. Zipf, vice president, Bank of America. 
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REPORT 
NO. 11,801 
REMOTE 

CONTROLLED 
INGOT 
‘yg MANIPULATOR 


From Ojilgear App/ication-Engineering Files 
HOW OILGEAR DRIVE SYSTEM ON INGOT MANIPULATOR IMPROVES CONTROL—CUTS DOWNTIME 


DATA: Replace an electric variable speed drive on a 
6-ton ingot manipulator because of excessive main- 
tenance downtime, high rebuilding and replacement 
costs. Initial replacement plans called for a hydraulic 
variable speed drive directly to manipulator wheels, 
retaining customary practice of operators riding on 
manipulator. A job study revealed that while feeding 
an ingot under the open frame steam hammer, forward 
motion is momentarily stopped by each hammer im- 
pact—frequently bouncing manipulator wheels in the 
air, causing traction, speed control, shock, and opera- 
tor fatigue problems. 


APPLICATION-ENGINEERED Linear Drive with 


Basic Manipulator Drive Requirements were 
re-evaluated as follows: 1. Remove drive from 
manipulator to reduce shock-provoked maintenance 
downtime. 2. Drive to be independent of wheel trac- 
tion to improve feed and control. 3. Provide stepless, 
remote speed control from zero to maximum in both 
directions. 4. Withstand severe shock, vibration, heat, 
and dust on a continuous 16-hour day basis. 5. Reduce 
operating, maintenance, and installation costs. 6. Pro- 
vide for future incorporation of hammer control with 
remote manipulator console. 


D Remote Control Console for simple 


Electrohydraulic Remote Control System 
For Steel Ingot Manipulator. 


B OILGEAR Type "'D-60" Electrohydraulic 
Remote Controlled, Two-Way Variable 


electrohydraulic servo-lever operation 
C 6-ton Manipulator—Ram connection eit ei: 
emul ull i Liat et dl ee 


to reduce hammer shock 


OILGEARE 

Displacement Radial Rolling Piston 
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OILGEAR Heavy-Duty, Custom-Built 
Double-Acting Cylinder ee 
ee OO Ce eee 
diameter ram and tailrod to provide 
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HOW IT WORKS 
Through a simple, finger-tip 
lever on Console (D), operator 
remotely controls both volume 
and direction of fivid flow from 
Oilgear Variable Displace- 
ment Two-Way Pump (B) di- 
rectly to either end of Oilgear 
Custom Cylinder (A). Only two 
pipe lines are required. Power 
input is used only in propor- 
tion to work performed, as no 
Pump output power is wasted 
in direction control valves, 
external relief valves, flow 
control valves, auxiliary com- 
ponents, or excessive piping. 
Stepless, infinitely variable, 
smooth, steady manipulator 
speeds are instantly available 
in either direction. Fluid flow 
and pressure decelerate to 
zero as flow direction is 
changed—flow and pressure 
then accelerate to any se- 
lected amount in the new di- 
rection . . . reversal is smooth- 
cushioned — shock is elimi- 
nated. Controlled acceler- 
ation and deceleration; hy- 
drodynamic braking; auto- 
matic pressure and flood lu- 
brication; continuous filtration 
of power fluid ... all are inher- 
ent features of Oilgear “Any- 
Speed" Drive Systems. 


SOLUTION: An Oilgear Linear Drive and Electro- 
hydraulic Control System as shown above schemati- 
cally. This departure from customary manipulator 
drives has proved—in over two years of operation— 
to have the following advantages: 1. Lower operat- 
ing costs . . . previous manipulator averaged 12% 
to 15% downtime every 16-hour day for repair and 
adjustment of drive and control components. 2. Di- 
rect push and pull linear drive is a more positive, 
smoother, shockless feed—NOT affected by varia- 
tions in wheel traction. 3. Remote console with 
simple electrohydraulic servo control eliminates 
operator discomfort and fatigue. 4. Cylinder is pro- 
tected below floor—‘‘Power-Pak”’ is mounted away 
from heat and dust of work area. 5. Constant, 
automatic overload protection insures longer life, 
prevents damage. 

System was selected due to Oilgear’s reputation 
for trouble-free reliability, long life, simplicity, and 
on-the-job-proved performance of the following Oil- 
gear-Powered equipment in this user’s plants. . . 
300-ton ingot strippers . . . large forming presses . . . 
tube pointing presses . . . hydrostatic testers . 
stripping presses . . . pipe benders . . . seamless steel 
tube piercers . . . planers . . . cut-off machines... 
tube threaders—operating efficiently—in constant, 
daily use—some have been in service for more than 
20 years. 
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User Reports—"'. . . well pleased with the steady feed rate at 
both low and high speeds . . . we’ll go to this type of drive when 
we rebuild or require another Manipulator.” 


For accurately controlled linear or rotary power—for the 
lowest cost per year ... check with Oilgear! 


For practical solutions to YOUR linear or rotary Controlled 
Motion problems, call the factory-trained Oilgear Application- 
Engineer in your vicinity. Or write, stating your specific require- 
ments, directly to 


THE OILGEAR COMPANY 
Application-Engineered Controlled Motion Systems 


1598 WEST PIERCE STREET + MILWAUKEE 4, WISCONSIN 
Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code 414 
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INTRICATE MILLING OPERATIONS 
are performed automatically on 
an aircraft part, directed by 
ACRAMATIC numerical control. 


CINCINNATI 


MILLING MACHINE DIVISION 


BUILDERS OF FINE MACHINE TOOLS: KNEE TYPE AND BED TYPE 
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20 years. Phone: Mitchell 5-6715 . . . Direct Distance Dialing Code 414 


HYDRO-TEL 


can do automatically in your shop... 


; : aol inati em Le 
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PROFILE OF THE MASTER (at PRODUCTION IS QUADRUPLED on COMBINATION TRACING of a life- 
right) is accurately duplicated on this 28” Vertical Hydro-Tel, as size dress form mold on a 28” 
the workpiece—a punch which contours of four connecting rods Hydro-Tel. This complex part is 
forms street light shields. are simultaneously profile milled completed in a single setun 


Their versatility is exceptional. CINCINNATI Hydro-Tels can perform 
any of several machining operations. And they do each job with 
speed and accuracy .. . milling up, down and around automatically. 
Equipped with standard tracing units, Hydro-Tels meet the high- 
est requirements of die sinking and production shops. Automatic 
depth control tracing, 360° automatic profiling, and combinations 
of these two methods provide accurate reproduction of the most 
complex shapes. And multiple spindle heads are available to suit 
your particular machining operations and production schedules. 
Or the Hydro-Tels may be equipped with ACRAMATIC Control, 
the simplified numerical control system completely designed, engi- 
neered and built by CINCINNATI for CINCINNATI Machines. ACRA- 
MATIC lowers the costs of both programming and machining. . . 


through contour programming, for example, which requires less Sam, 

input data because of exclusive parabolic interpolation method. x Mml-pE x 
Our Field Engineers will be glad to tell you more about versatile 

‘ 7 7 , Booth No. 1034 
Hydro-Tels. Or write for Catalogs M-1773-3 and M-1923-2; for 
data on ACRAMATIC Numerical Control, specify Publication M-2125. 


MILLING MACHINES © DIE SINKING MACHINES * CUTTER AND TOOL GRINDERS + ELECTRICAL DISCHARGE MACHINES 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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Special Machine Sparks 
Plantwide Automation Program 


SUCCESS in its first serious ven- 


ture into automatic operations— 
through the acquisition of a $300,- 
000 special machine—led Cleaver- 
Brooks Co. to initiate a complete 
automation program for the manu- 
facture of packaged fire-tube boilers 
at its manufacturing center in 
Lebanon, Pa. As a result of the 
automation program, which cost a 
total of $800,000, boiler produc- 
tion has been tripled and fabricat- 
ing costs have been cut substantially. 
Work scheduling has also been 
simplified, and lead times (formerly 
as long as two years) have been 
shortened considerably. 

The machine that prompted a 
re-examination of the entire boiler- 
making process was the idea of 
John Cleaver, president of the 
firm. Development was carried out 
in conjunction with Ingersoll Mill- 
ing Machine Co. 

In operation, a _ semifinished 
boiler is clamped to a fixture in 
the center of the machine. A 
workhead (at right in photo) is 
then guided automatically to pre- 
set locations where holes are tre- 
panned and chamfered in the flue 





SELF-UNLOADER boat 
largest and most modern freighter operated on the Great Lakes 


named S.S 


by American Steamship Co 
coal and limestone in multiple holds 
capacity of 20,000 short tons of coal 








AuToMaTION—June 1960 


Preumatically operated 
argo gates 


Adam € 


The ship is used primarily to haul 
that have an aggregate 
The self-unloading equip 
ment, designed and built by Hewitt-Robins Inc., 
wide and 482-foot long hold conveyors located beneath the ship's 
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developments in the field of automation 





MULTIPURPOSE machine prepares holes in the five sheets at ends of boilers and sets in- 


serted flues in place by flaring and beading. Operation of workhead, right, is controlled 
by photoelectric cells that scan a master layout template corresponding to oa desired hole 
pattern. Inserter operator ct left can control height of an elevator carrying a supply of 
flues. Hydraulic jack permits lifting and rotating boiler in fixture to place other flue sheet 
in position for machining. 


sheet at one end of the boiler. lifted, hydraulically, rotated 180 de- 


Positioning and cycling of the work- grees, lowered, and locked into 
head are controlled by photoelec- position. The machine then tre- 
tric cells that scan a master layout pans and chamfers holes in the 


second flue sheet. 

Following this operation, flues are 
inserted in the holes from the 
other end of the machine. An ele- 


chart consisting of black dots on a 
white background. 

When the first flue sheet has 
been processed, the entire boiler is 


Hold conveyors (2 ~1 Mor 


— 


Cornelius, is the 142 air-operated cargo gates. Material from the conveyors is 
discharged to a pan conveyor that lifts the material and ploces 
it on a 6-foot wide boom conveyor. The boom conveyor, operat 
ing at a belt speed of 520 fpm, discharges coal at an average 
rate of 3100 tons per hour onto the ground or to dockside mate 
rial handling equipment 








includes two 4-foot Pushbutton stations located at strategic 


points on the ship facilitate efficient unloading operations 
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vator carrying a supply of flues can 
be adjusted to various heights to 
facilitate the insertion precess. 

With the boiler in the same posi- 
tion, the workhead is next actuated 
to perform a flaring and beading 
operation that sets the flues in one 
flue sheet. The boiler is then re- 
positioned and the same operation 
performed on the other flue sheet. 
This completes the work cycle of 
the machine, which can handle any 
boiler from 50 to 600 horse- 
power. 

In commenting on the over-all 
boilermaking automation program, 
Cleaver said that twenty precision 
workstations had been provided at 
various points in the process. He 
added that the same _ techniques, 
with additional refinements, have 
been incorporated in a new manu- 
facturing facility in Stratford, Ont., 
Canada. 


size 


Data Processing System 
To Move On Wheels 


MOBILE data processing system 
has been designed for a_ leading 
petroleum producer by Hagan 


Chemicals & Controls Inc. to pro- 
vide rapid monitoring of operating 
conditions during plant start-ups. 
Housed in a special trailer, a 
Kybernetes 2000 data processing 
system will be transported to sites 
of new petroleum, petrochemical, 
and chemical processing plants so 
that engineers can readily check on 
initial performance. Subsequently, 
the equipment will be used for 
periodic data processing needs 
throughout the producer’s plant. 
The trailer will carry its 
power supplies, thus permitting 
input data to be fed directly into 
the data processing system from ap- 
propriate transducers within the 
process. In addition to logging 
flows, liquid levels, temperatures, 
pressures, and other functions, the 
100-point data system will con- 
tinuously scan all points for off- 
normal or out-of-limit conditions. 
Process engineers will also use the 
system for dynamic analyses in 
which selected points will be 
scanned at the rate of four points 
a second. The scanned data will 
then be transferred to punched 
tape for subsequent examination. 


own 
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AUTOMATION’s Roger W. Bolz 
Appointed Publisher-Editor 


CONTINUED growth in the tech- 
nology of industrial automation has 
been reflected in both the scope and 
depth of coverage accorded the 
subject in AUTOMATION magazine. 
In recognition of the increased re- 
sponsibility and need for co-ordina- 
tion of effort that this trend neces- 
sitates, Roger W. Bolz has been 
promoted to the position of Pub- 
lisher as well as Editor. 
Publisher-Editor Bolz is _ well- 
known in industry as a professional 
engineer and writer. His industrial 


Sept. 6-16. 


at this event. 


cal control systems. 








finishing equipment. 


Registration at either The Machine Tool Exposition—1960 
or the Production Engineering Show, and payment of a $3 fee, will 
Special buses will be available to 
take visitors nonstop from one show to another at planned, regular 


admit visitors to both events. 


intervals. 


The Machine Tool Exposition —1960 


MORE than 125,000 production executives from all over the 
world are expected to attend The Machine Tool Exposition—1960, 
to be held at the International Amphitheatre in Chicago next 
This once-in-five-years event, sponsored by the Na- 
tional Machine Tool Builders’ Association, will offer an unpre- 
cedented opportunity for top industry executives, plant managers, 
engineers, and others concerned with production to view the latest 
in U. S. machine tool technology. 

Of the more than 1000 major machines that will be shown, 
many have been designed and built specifically for introduction 
Most of the equipment will be in actual operation. 
Prominently featured at the Exposition will be exhibits of numeri- 


Running concurrently with The Machine Tool Exposition— 
1960 will be the Production Engineering Show. 
wings of the Navy Pier in Chicago, the Production Engineering 
Show will be devoted to exhibits of mechanisms, instruments, 
and other equipment that can contribute to production efficiency. 
Included in the latter category are machine components, controls, 
gaging and testing devices, materials handling equipment, weld- 
ing and riveting machines, grinders, heat treating apparatus, and 
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experience, and research in design 
for production, led to his author- 
ship of a complete work on the de- 
sign of products for manufacture. 
This work, in two volumes entitled 
Production Processes-Their Influ- 
ence on Design, has brought him 
industry-wide recognition as an au- 
thority. Mr. Bolz has also con- 
tributed to the ASME Handbook, 
Plant Engineering Handbook, and 
Kent's Mechanical Engineering 
Handbook. 

A registered professional engi- 
neer (Ohio) with engineering ed- 
ucation acquired at Case Institute 
of Technology, Mr. Bolz brought 
to the Penton Publishing Co. a 
wealth of production and design ex- 
perience in aircraft, shipbuilding, 
electric motors, general products, 
machinery, machine tools, and 
processing equipment. Other ex- 
perience in materials handling and 
processing plant layout has been 
augmented by service as a works 
engineer in charge of machine de- 
sign and development, and plant 
maintenance, for a large concern. 

Mr. Bolz is a member of the 
Manufacturing Engineering Council, 
American Society of Mechanical 


Occupying both 
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How Ex-Cell-O Numera-Trol 
Cuts Costs for Three Modern Manufacturers 


Part: CONVENTIONAL EX-CELL-O 
TEMPLETS METHODS NUMERA-TROL 
[eenanapwrone | come | oo _| 


166 HOURS 
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Part: CONVENTIONAL EX-CELL-O 
FUEL CONTROL CAMS METHODS NUMERA-TROL 


TIME SAVED 182.5 HOURS 


























Part: CONVENTIONAL EX-CELL-0 
STEAM TURBINE BUCKETS METHODS NUMERA-TROL 


TIME SAVED 198 HOURS 


Are you faced with tough prototypes or production 
parts that ‘‘can’t’’ be produced economically? 
See your Ex-Cell-O Representative, or write direct 
for details on how you can apply Ex-Cell-O’s 
Numera-Trol system of tape-controlled precision 
machine tools to do more jobs, faster and more 
accurately! 








EX-CELL-O FOR PRECISION 
MANUFACTURERS OF PRECISION MACHINE TOGLS « GRINDING AND BORING SPIN 


«= DRIAL JIG BUSHINGS - FORQUE ACTUATORS « CONTOUR PROJECTORS - GAGES AND GAGING EQUIP- 
MENT © GRANITE SURFACE PLATES ~ AIRCREFT REND MESCELLANPOES PR 
AND BUSHINGS  @ DAIRY ANT 


ENERGY £OUIPMENT. RAILROAD PIN 
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LES » CUTTING TOOLS EX 


TUON PARTS + ATOMIC 
THER PACKAGING EQUIPMENT 








STYLE 922 PRECISION 
CONTOURING MACHINE 


Slides are controllable to .000025”. Grinding unit is inter- 
changeable with boring and turning unit. 


PRECISION 
CAM-MILLING 
MACHINE 


Slashes lead time in pro- 
ducing drum-type cams. 






PRECISION PROFILING 
MACHINE 


Performs intricate 
and accurate mill- 
ing and grinding 
of 3-dimensional 
forms. 


FREE—‘‘A Guidebook to Numerically Controlled 
Machine Tools.”’ Send for your copy today. 


UMERA:]ROL 


HR SOGERINE «0 NOH 
60-44 


Machinery Diuision 


LL-O 
CORPORATION 
oeraoirs3?2, MICHIOCA . 


SEE EX-CELL-O'S BOOTH 946, NMTBA EXPOSITION 
Circle 659 on Page 19 





Cylinders need not 


be expendable 


Specify the 


“T- oB Spacemaker 


for longer, more efficient cylinder service 


With Extras ... At No Extra Cost 


1. METAL PISTON ROD SCRAPER pro- 
tects rod packing. cylinder bore 
and rod surface by removing all 
foreign particles 


NEW ‘SUPER’ CUSHION for air or 
METALLIC SELF-ALIGNING MASTER 


CUSHION for oil. 


HARD CHROME PLATED CYLINDER 
BORES AND PISTON RODS for greater 
protection and reduced wear. 


ONE PIECE PISTON assures better 
alignment, longer bearing and pack- 
ing life. 


FORGED SOLID STEEL HEADS through- 
out entire line. 


PILOTED PACKING GLAND with extra 
long bearing for additional strength 
and support to piston rod. 


NO TIE-RODS TO STRETCH—gives 
you 360° port rotation . . . less 
space used . . . full strength. 


STREAMLINED DESIGN . . . operating 
pressures to 200 PSI, air; 1,000 
PSI oil, non-shock. 


You too—can reduce replacement expenditures 
-lower maintenance costs with the T-J Space- 
maker cylinder line. Designed and engineered 
for ruggedness, and accuracy of Operation, the 
Spacemaker assures longer, uninterrupted 
operation. 


The T-J Spacemaker eliminates tie-rods, gives 
greater strength, saves space ...and reduces 
costs in all push-pull operations. Immediate de- 
livery in a complete range of styles and capac- 
ities ...air or oil. Write for Bulletin SM 155-4, 
today. The Tomkins-Johnson Company, Jackson, 
Michigan. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS. CLINCHORS 


Circle 660 on Page 19 
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Engineers, Sigma Delta Chi, In- 
stitute of Radio Engineers, American 
Management Association, Instru- 
ment Society of America, American 
Ordnance Association, and Na- 
tional Society of Professional Engi- 
neers. He serves on the Cleve- 
land Ordnance Panel of Machine 
Tool Consultants and the Board of 
Governors of the Cleveland En- 
gineering Society, and is second vice 
president of the latter organization. 

Mr. Bolz’ new assignment will 
include policy interest and general 
responsibility for all phases of the 
Automation publishing operation. 
In announcing the appointment, 
Russell C. Jaenke, president of the 
Penton Publishing Co., expressed 
confidence that AuTOMATION’s ef- 
fectiveness in serving the vital 
needs of its readers in the field of 
manufacturing engineering for to- 
day’s markets will continue to grow, 
and that its outstanding editorial 
acceptance will advance in keeping 
with the burgeoning automation of 
the sixties. 


Punch Cards Control Batching 
In Grinding Wheel Plant 


NEW production plant, costing 
$614 million, has been built by 
Norton Co. to provide additional 
capacity for the manufacture of 
organic bonded grinding wheels. 
The plant, recently unveiled at the 
company’s 75th Anniversary cele- 
bration, uses the latest in automatic 
production equipment and_ tech- 
niques. Principal products are 
resinoid, rubber, and shellac bonded 
grinding wheels. 

Foremost among the _ technical 
innovations is an automatic weigh- 
ing system built by Heltzel Steel 
Form & Iron Co. Function of the 
weighing system is to draw from 
multiple storage tanks the correct 
amounts of abrasive grain and 
bonding material for each batch 
of wheels, and deliver the ingred- 
ients to a mixing area. 

In operation of the system, three 
weighing carriers travel on a closed 
monorail loop. As a carrier arrives 
at the beginning of the line, it re- 
ceives a punched card from a stack 
of cards placed in a dispenser. The 
carrier then moves beneath a row 
of raw material storage tanks. 
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DATA PROCESSING TOPICS... 


EDP SERVICE CENTERS PLANNED—Plans for a nationwide network of data 
processing centers that will make record keeping automation available to virtually 
every type and size of business have been announced by National Cash Register 
Co. The project will enable retail stores, industrial and commercial firms, savings 
banks, and other companies to obtain detailed analyses of their daily business in 
less than 24 hours. Three centers will be opened this year. One will be located 
in New York, another in Los Angeles, and the third at company headquarters in 
Dayton. The processing centers will use the company’s NCR 304 data processing 
system and will also be equipped with high speed check sorters. Under the new 
plan, business firms will bring or mail their punched tapes or cards to the centers, 
which will process them and return the desired reports. 


MODULAR INDUSTRIAL CONTROL COMPUTER—Westinghouse Electric Corp. 
has announced plans to build and market an industrial control computer whose 
speed, input-output capacity, and memory can be matched to the needs of particular 
processes by the addition of semistandard “function” modules. Versatility thus 
provided will qualify the system for use in general industrial and electric utility 
control applications, with ready modification possible if process conditions change. 
The basic computer will use static devices exclusively, so that it will be sufficently 
rugged for use in severe environments such as those found in the chemical, paper, 
petroleum, and steel industries. 


PRODUCTION TECHNIQUES SPEED COMPUTER ASSEMBLY—Correctly wir- 
ing thousands of separate leads in the terminal bays of computers and data proc- 
essing systems is a major production problem. Recently Librascope Div., General 
Precision Inc., a subsidiary of General Precision Equipment Corp., developed a 
simplified approach to this problem. By separating the large units into three 
modules, or panels, a given worker is responsible for fewer connections on more 
accessible workpieces. Interconnections are rapidly made when the panels are 
mounted. Another timesaver has been adoption of solderless crimped connections 
for many circuit applications. At completion of wiring, the bays are tested auto- 
matically by equipment which checks all connections in the cabinet for continuity 
and potential. Over-all lead time reductions up to 25 per cent have been realized 
with these techniques. 


LANGUAGE TRANSLATOR IMPROVES COMPUTER UTILIZATION—Capable 
of performing time-consuming translation processes, a computer translator system 
installed at System Development Corp. will free existing large computers for their 
primary function of making complex calculations. The system, built by Electronic 
Engineering Corp., facilitates intercommunication between computers or data proc- 
essing systems that use different media or formats. Five basic translations can be 
performed: magnetic tape to magnetic tape, magnetic tape to punched paper tape, 
magnetic tape to punched cards, magnetic tape to line printer, and punched cards 
to magnetic tape. Primary use of the system will involve translating magnetic 
tapes from a SAGE Air Defense System computer into a form suitable for input 
to an IBM 709 computer. 


CONTINUOUS PROCESS CONTROL A REALITY—Performance of a computer 
controlled ammonia plant is up to expectations in initial tests, according to 
Monsanto Chemical Co. officials. Heart of the control system is an RW-300 com- 
puter manufactured by the Ramo-Wooldridge division of Thompson Ramo Wool- 
dridge Inc. By use of the computer, Monsanto expects to achieve maximum pro- 
ductivity from its plant investment at minimum operating cost. The computer 
achieves this by continually monitoring the process conditions, making numerous 
calculations, and adjusting the controls automatically for optimum results. 


TAPE REPERFORATOR ALSO PRINTS OUT—Simultaneous printing and _ re- 
perforating are performed by a teletypewriter recently announced by TELautograph 
Corp. In both sending and receiving messages, the unit prepares a conventional 
11/16-inch, five-channel perforated tape. At the same time, it prints a typewritten 
message between the feed holes of the perforated tape. Tapes produced on the 
machine are fully compatible with optical or electronic tape readers and are suitable 
for use with high speed computing and communications equipment. Approximately 
the size of an electric typewriter, the unit is available with several keyboard 
options including four-bank configurations. Two models—one for receiving and 
the other for off-line tape preparation—are available for lease or sale. 
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A COORDINATED ELECTRICAL SYSTEM IS THE KEY TO IMPROVING PRODUCTIVITY AND PROFITS 


Westinghouse is ready now to help you plan economical steps to automatic production .. . 
to achieve your goals without over- or under-automating. 

For many manufacturers, Westinghouse Progressive Automation has already proved a 
completely practical method of gaining improved product quality through step-by-step 


control of operations . 


Now... automation step by step: Step-by-step auto- 
mation can start with the modern Westinghouse 
controls, motors and drives at work in plants today. 
Each of these components was developed to achieve 
an immediate production objective . . . to control a 
single machine, a conveyor line or an entire installa- 
tion. With this plan you then add other Westing- 
house coordinating controls, all of which are com- 
patible with those previously installed. 


Benefits of long-term planning with minimum invest- 
ment: First, you are meeting current production 


. . a long-term plan with minimum capital cost for each step. 


needs . . . improving productivity and/or raising 
product quality. Second, you are building a coordi- 
nated system . . . always ready for the next step in 
your long-range plan for automation. Your goal may 
eventually be overall production coordination under 
one master device . . . the Westinghouse industrial 
control computer. 


Westinghouse—your one source for computers, 
controls and subsystems, and all equipment such as 
transformers, switchgear, motors, gearing and drives 
—will assume complete system responsibility. 


WESTINGHOUSE PROGRESSIVE 


z 


\4 


WESTINGHOUSE PRO 
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Examples of Progressive Automation at work: 

In the primary metals industry, installations of Westinghouse PRODAC* (pro- 
grammed digital automatic control) have improved product quality and mill 
efficiency. This system has made possible automatic control of rolling mill func- 
tions, as well as monitoring all phases of the product and process by data accumu- 
lation systems. 

Westinghouse industrial control computers are now being integrated with 
PRODAC to transform rolling mill equipment into a completely automatic unit. 
Three such systems are on order and underway. 

In the paper industry, PULSETTER*, an automatic digital control system, makes 
possible new standards of accuracy and product quality in paper production. 

in the chemical processing industries, Westinghouse provides OPCON* which 
experiments, then finds and controls optimum production efficiency. 


Let us know your objectives. Westinghouse is prepared to work out a long-range 
plan of progressive automation to provide your plant with the controls and other 
devices necessary to improve production. We are prepared to recommend, furnish, 
install . . . and maintain . . . all equipment to fulfill that plan. Call your local 
Westinghouse representative for complete information on Progressive Automation. 


*Trade-Marks 


Westinghouse Progressive Automation can help you Power-Up for Profit . . . Electrically 
J-96139 
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Tune in Westinghouse CBS TV-Radio Coverage, Presidential Conventions, July 10-29. 
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(Advertisement) 


New Automation for 
Tape Sealing 
Mixed-Sized Cases 


Now in plant operation, this new 
automaton, a marvel in tape-seal- 


U.S. ARMY photo illustrates simplicity of 
construction of a fluid control device 
developed by scientists at Diamond Ord- 
nance Fuze Laboratories and designated 
a pure fluid amplifier. Having no mov 
ing parts, device operates on the princi- 
ple that a high power fluid stream (en- 


ing, eutonnnen ally tape-seals — tering vertical channel at bottom of unit) 
dom-sized shipping. containers as am bs Guaied enthe te & em toons 
they merge to this machine for final fluid stream (emitted from the left or 
sealing. righthand channels). Unit 
shown is a flip-flop; feedback channels 
(curved paths leading from vertical out- 
put channels at top to separate nozzles 
at bottom) are provided so that the 
high power fluid stream will remain di- 
verted to the proper side even though 
the initiating low power fluid stream is of short duration. Using the principle outlined, 
a series of amplifiers, computers, logic circuits, and control systems is envisioned 
Special features of such devices would be their inherent ruggedness, ability to operate 
at extremely high temperatures, and low cost of production. Although the speed of 
response is not as fast as for electronic systems, operation of the device is much faster 
than for fluid systems with moving parts. Thus, device is suited for many industrial and 
military applications where signals fall in the audio frequency band. In computer 
applications, systems using the new control element would be faster than mechanical 


horizontal 


The advantages of tape sealing 


are that cases are easiest to open 
without injury to persons, contents 
and containers, particularly if it 
should be desirable to re-use the 
cases. They are naturally more 
dust-proof and with an identifying 
tape, they are more pilfer-proof than 
the old-fashioned glued or stapled 
cases. ‘To provide extra customer 
satisfaction, a tape “rip-cord” appli- 
cator attachment can be added to 
the machine. 

This tape “rip-cord” positively en- 
ables customers to tear open the tape 
without injury to persons, contents 
and shipping cases. New peelable 
tapes are now becoming available to 
serve this same long hoped-for pur- 
pose. Glued or stapled cases are the 
old fashioned methods and can be 
dangerous to both persons and con- 
tents. The containers are usually 
cu’ 9 torn anart and nobody gains. 

“General’s” Automatic tape sealer 
is a compact machine. The space 
wasting compression machinery sec- 
tion, required for glue sealing, is 
eliminated. When the carton leaves 
the taper it is ready for immediate 
shipment. 

This “General” Automatic Case 
Sealer Taper (Model TS-30-SS) is 
built to be self-setting in several 
progressive stages. It automatically 
adjusts itself to random size cases, 
closes the top flaps and tape seals 
the top and bottom flaps of a filled 
case. A production case history of 
this machine in the Paterson, N. J. 
plant of the Manhattan Shirt Co. 
can be obtained by writiny General 
Corrugated Machinery Co., Inc., 
Palisades Park 9, N. J. 

P.S. “General’s” simple semi-auto- 
matic Tape-Sealer is a self-measur- 
ing Tape - Dispenser - Conveyor for 
mixed sizes. It is a step toward low- 
er case sealing costs for those who 
may not yet be ready for fully auto- 
matic tape sealing. 

‘ Circle 662 on Page 19 


systems. 


Under card control, the carrier 
stops successively at each tank con- 
taining the proper ingredient for 
a desired mix. At each station, the 
correct weight of material is auto- 
matically added to a hopper on the 
carrier. 

When a batch has been made up, 
the carrier proceeds to a mixing 
area where the hopper is trans- 
ferred to a spur monorail at one 
of nine mixing positions. The car- 
rier, moving on the main loop. 
then picks up an empty hopper and 
returns to the beginning of the line 
for another punched card. 


Numerically Controlled Units 
To Employ APT System 


INSTALLATION of numerically 
controlled milling and profiling ma- 
chines, to be operated in accordance 
with the Automatically Programmed 
Tool (APT) system developed at 
Massachusetts Institute of Tech- 
nology, is planned by 24 maior 
companies in the aircraft and mis- 
sile industries. 

According to a recent issue of 
Keeping Up, a monthly publication 
of Television Shares Management 
Corp., the first installation has been 
completed at Rocketdyne Div., 
North American Aviation Inc. The 
cost of this installation, which in- 
cludes a Cincinnati Milling Machine 
Co. milling and profiling machine 
and two International Business Ma- 
chines Corp. type 709 computers, is 
estimated to be $750,000. Rocket- 
dyne expects to make a second in- 


stallation in the near future. 

The APT system (see Auto- 
MATION, April 1959, pp. 9-10) 
consists of a basic language of com- 
mands which provide a simplified 
system for programming numer- 
ically controlled machine tools. 


Aluminum Strip Conductor 
Standards Established 


STRIP-WOUND COILS of alumi- 
have replaced copper wire 
coils in many industrial applica- 
tions. Typical electrical products 
now using this type of coil construc- 
tion include lift magnets, welder 
transformers, automobile — horns, 
dry-type distribution transformers, 
and solenoids. 


num 


One of the advantages of strip- 
wound coils is that layer-to-layer 
voltages are reduced from those 
that exist with conventionally 
wound coils. This permits the use 
of much thinner insulation between 
concentric turns, and often justifies 
the use of anodized strip wherein 
the insulation is a film of aluminum 
oxide only 0.00022 inch thick, bond- 
ed to the base metal. The oxide 
coating is easily applied to the strip 
on continuous, automatic equip- 
ment. 

Since strip-wound coils are made 
in a spiral configuration, the wind- 
ing equipment employed may be 
simpler. For example, traversing 
mechanisms of conventional wind- 
ers are not needed. Usually, the 
coils may be wound on forms that 
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SONIC ENERGY BOOSTS CLEANING EFFICIENCY 

Production gains of 300 per cent, together with a reduction of cleaning solution 
cost of 87 per cent, were realized by a major electrical :quipment manufacturer 
when he substituted sonic energy for hand clearing methods in the processing otf 
rotor assemblies and stator housings. Using a sonic energy cleaning unit de- 
veloped by the Pioneer-Central Div. of Bendix Aviation Corp., the manufacturer 
also saved on rework, which formerly amounted to 15 per cent of the products. 
Replacement of naphtha with an inexpensive water detergent, possible with the 
new process, eliminated fire hazard and skin irritation problems. 


HEAVY MEDIA PROCESS GETS CLOSED LOOP CONTROLS 

Closed loop control of an anthracite coal cleaning process has resulted in substantial 
savings, according to Underkoffler Coal Service Co. Major benefits resulted from the 
recovery of low-ash coal previously lost as waste and preparation of coal that has 
uniform ash content. The control system is a collaborative development of Wilmot 
Engineering Co.; Brown Instruments Div., Minneapolis-Honeywell Regulator Co.; 
and Industrial Nucleonics Corp. Equipment includes radiation detectors that meas- 
ure the specific gravity of a separatory medium (a mixture of water and magnetite) 
at two points in the process, a circular chart recorder-controller, a valve positioning 
system, and magnetite and coal feed controls. The system maintains specific gravity 
of the separatory medium at 1.70+0.003 maximum. 


CONTROL UNIT PREVENTS MALFUNCTION DAMAGE 
Protection of injection molding equipment from damage by any of several causes 
is provided by an electronic control unit developed by Wintriss Inc. With the 
unit, which does not affect a normal molding cycle, clamping pressure cannot 
be applied to a die unless the die closes properly on the mold. The control 
unit receives information from two sources—a pressure sensor attached to the 
die cylinder and a position sensor mounted on the mold. When a malfunction 
causes the hydraulic pressure in the die cylinder to exceed a@ preset amount, the 
control unit automatically stops and reverses the forward motion of the die piston 
to open the mold. If the mold does not close properly, the position senso: signals 
the control unit, and clamping pressure will not be applied. Typical malfunctiens 
that will cause control actions are: Die parts misaligned, die pins too tight, lack 
of lubrication for tie rods or guide ways, and protruding objects lodged in the mold. 


POINTS WAY TO READING MACHINES 
An experimental “shape recognizer” devised by Leon D. Harmon, Bell Telephone 
Laboratories scientist, is expected to point the way toward development of ma- 
chines that can read. Presently, the device can differentiate between geometric 
shapes—squares, triangles, pentagons, hexagons, and circles—regardless of size or 
orientation. In operation, a translucent sheet marked with a particular test shape 
is placed on a clear plastic table without any specific orientation. Light from an 
overhead source passes through the translucent sheet and the table, except where 
the sheet is marked. When an Identify button on the machine is pressed, a 
photoelectric scanning system is actuated that examines the light pattern under 
the table. In scanning, 32 rods with photocells on their ends are caused to move 
simultaneously outward on radial paths. Each photocell crosses a boundary of 
the marked shape at a particular time. Differences in crossing times of the various 


photocells furnish a key to the shape, and logic circuits cause a corresponding 
light pattern to flash on a screen. 
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Abrasive belt head, 424 
Amplifier, magnetic, 427 
Assembly machine, 409 


Ball bearings, 493 
Belt head, abrasive, 424 
Booster, air/hydraulic, 444 


Card reader, punched, 465 
Cart, towline, 403 

Carton gluer, 421 
Centrifugal governor, 455 
Chopper, scrap, 414 
Chromatographs, gas, 476 
Cleaning, filter, 475 
Coating machine, 402 
Code translator, 426 
Compressors, 434 


Computer system, 
tronic, 495 
Conductor bar systems, 477 
Control kit, 461 
Controllers 
elapsed time, 467 
indicating, 460 
Controls 
dust, 483 
flow regulator, 441 
heating & cooling, 494 
rectifier, 445 
temperature, 449, 488 
tension & torque, 468 
valve operator, 450 
Sonverters 
signal, 430 
tape, 407 
Conveyor carrier, 452 
Conveyor-scale systems, 489 
Cooling controls, 494 
Cylinders 
adjustable, 433 
air/hydraulic, 442 


elec- 


Data processing, 415, 487 
computer system, 495 
input-output system, 401 
tape - controlled drilling 

machine, 492 
tape converter, 407 
tape transport, 443 


Digital/analog converter in- 
dicator, 437 


Digital 
instrument, 496 
readouts, 439 


Dise memory, magnetic, 435 


Displacement transducers, 
459 


Disposal, fume, 413 


Distribution system, over- 
head, 418 


Drilling machine, 
controlled, 491 


Drives, speed reducers, 471 
Dust control, 483 


tape- 


Elapsed time controller, 467 


Electrical components, 428, 
453, 454, 462, 464, 472, 
473, 481, 490, 491 


Electronic computer system, 
495 


Encoder, shaft position, 432 


Feeder, ladle additions, 479 
Filling machine, 416 
Filter, vacuum, 475 


Finishing, abrasive 
head, 424 


Fitment applicator, 423 
Fittings, 466 
Flow regulator, 441 


Frequency monitor, 
state, 457 
Fume disposal, 

413 


belt 


solid 


catalytic, 


Gas chromatographs, 476 
Gluing machine, 421 


Governor, speed detecting, 
455 


Grinding machines, 411, 478 
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Handling 
conductor bar 
477 
conveyor carrier, 452 
conveyor-scale systems, 
489 
distribution system, 418 
ladle additions feeder, 479 
lift tables, 410. 470, 480 
towline cart, 403 
weigher, 422 


Heating controls, 494 


Hydraulic components, 433, 
442, 444, 458, 463 


systems, 


Indicating controller, 460 

Indicator converter, 437 

Input-output data system, 
401, 415 

Instrument 
460, 467 

Instrument indicators, 425, 
437, 439, 456 


controls, 429, 


Lift tables, 410, 470, 480 


Limit switches 
plug-in, 428 
snap-lock, 472 


Machine tools 
grinding, 411, 478 
stamping press, 404 
wire striping machine, 
419 
Machines 
assembly, 409 
billet saw, 408 
coating & printing, 402 
molding, 497 
packaging, 406, 416, 421, 
423 
printing, 417 
sheeting equipment, 469 
scrap chopper, 414 
shear, 412 
weighing, 422 
welding process, 482 
Magnetic amplifier, 427 
Magnetic disc memory, 435 
Marking 
printing machine, 402 
tube printer, 417 


Measuring 
chromatographs, 476 
digital instruments, 496 
displacement transducers, 

459 
remote receiver, 425 
temperature controls, 449, 
488 
temperature sensor, 436 
transmitter, 456 

Memory core tester, 420 

Meter relays, 429, 461 

Molding machines, 497 

Molding materials, phenolic, 
485 

Monitor, frequency, 457 

Motion indicator, 486 


Motor, stepping, 454 


Ohmmeters, 496 


Overhead distribution sys- 
tem, 418 


Packaging, 406 
carton gluer & taper, 421 
coating & printing ma- 
chines, 402 
filling machine, 416 
fitment applicator, 423 


Pendent switches, 481 


Phenolic molding materials, 
485 


Pickup, proximity, 431 


Pneumatic components, 433, 
434, 440, 442, 444, 451, 
456, 458 


Polishing 
abrasive belt head, 424 


Position transducers, 447 


Positive motion indicator, 
486 


Press, stamping, 404 
Pressure recorders, 483 
Pressure switch, 462 
Printer, tube, 417 
Printing machine, 402 


Proximity pickup, 431 


Pumps, 434 
hydraulic power, 463 
rotary positive displace- 
ment, 448 


Punched card reader, 465 


Ratiometers, 496 
Reader, punched card, 465 
Readouts, digital, 439 
Receiver, remote gas, 425 
Recorders, 483 
Recording instrument, 474 
Rectifier control, 445 
Regulator, flow, 441 
Relays 
computational, 440 
meter, 429, 461 


Saw, billet, 408 
Scrap chopper, 414 
temperature, 436 


Servovalve, electrohydrau- 
lic, 438 


Shaft position encoder, 432 
Shear, scroll, 412 

Sheeting equipment, 469 
Signal converter, 430 


Signaling equipment, 
trical, 490 


detecting governor, 


Sensor, 


elec- 


Speed 
455 
Speed range conversion 
unit, 474 
Speed reducers, worm gear, 
471 
Stamping press, 404 
Stepping motor, 454 
Switches 
crossbar, 464 
limit, 428, 472 
pendent, 481 
pressure, 462 


Tables 
air, 470 
lift, 410, 470, 480 
Tape 
controlled drilling 
chine, 491 
converter, 407 
machine, 421 
transport, 443 
Temperature 
controls, 449, 488 
recorders, 483 
sensor, 436 


Tension controls, 468 


Testers 
memory core, 420 


transistor, 405 


Time controller, elapsed, 
467 


Torque controls, 468 
Towline cart, 403 


Transducers, 430 
displacement, 459 
pneumatic, 451 
position, 447 

Transformers 
electronic, 491 
rotating, 453 
welding, 446, 473 

Transistor tester, 405 

Translator, code, 426 

Transmitter, indicating, 456 


Transport, tape, 443 


Valve operator control, 450 


Valves 
insert, 458 
servo, 438 


Voltmeters, 496 


Weighing machine, 422 


Welding process equipment, 
482 


Welding transformers, 446, 
473 


Wire striping machine, 419 
Wireways, 466 


Worm gear speed reducers, 
471 
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have no flanges to restrain the coil 
turns laterally. 

To meet industry requirements 
for strip material information, a 
series of specification, availability, 
and descriptive data sheets for alu- 
minum electrical strip conductor 
have been prepared by Reynolds 
Metals Co. Chemical composition 
limits, electrical properties, and size 
tolerances are given for bare strip 
conductor. For anodized strip con- 
ductor, additional information is 
available covering insulation test 
procedures. A coil winding facility 
is also maintained by Reynolds for 
the fabrication of prototype coils 
and small lots of coils on a perma- 
nent or interim production basis. 


West Coast Firm Enters 
Special Machine Market 


SUBSIDIARY of Rheem Mfg. Co., 
named Rhebo Corp., has been 
formed to design and build auto- 
matic machines for electronics and 
other industries that fabricate and 
assemble small, precision _ parts. 
President and general manager of 
the Mountain View, Calif., firm is 
Dr. Richard S. Bower. 

According to Bower, “Automa- 
tion has become increasingly im- 
portant in manufacturing transis- 
tors, diodes, and other semiconduc- 
tors to keep down costs and to 


4 
at 


ILLING of multiple holes in stacks 
circuit boards is facilitated by a spe 
setup at Librascope Div., General 
Precision Inc. In use, an operator stacks 
five circuit boards on locating pins in a 
fixture He then places a predrilled 
plate, containing the desired hole pat 
tern, on top of the stack The fixture 
is then positioned under a stylus so that 
the stylus lowers sequentially into each 
hole in the plate. As the stylus enters 
a hole, the operator activates a switch 
that raises a drill vertically on a rotot- 
ing spindle beneath the worktable. The 
drill penetrates the five circuit boards, 
enters a blind hole in the stylus, and 
retracts 
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METERS 
POSITIVE CONTROL OF MATERIALS IN MOTION FEEDERS 
CONTROLS 


NEW 


B-I-F ELECTRONIC LEADING-ELEMENT SYSTEM 
CONTROLS FEEDING AND BLENDING PROCESSES 


we 
< 
he 


Liquid Meter 


% 


B-I-F exclusive leading-element system con- 
trols any number of gravimetric or volumetric 
liquid or solids feeders selected from B-I-F’s 
extensive, compatible line. Control system 
accepts analog signals, provides for automatic 
data logging. Result: precise proportioning 
that means quality control at lowest cost. 


NEW CONCEPT... Electronic circuitry 
regulates multivibrator elements which emit 
pulse trains with frequencies corresponding 
to volumetric or gravimetric feed rates of 
liquids or solids. High stability solid state 
components are used throughout. Com- 
puter modules permit a component to be 
selected and establish its relative composition 


in the blend total by direct digital setting of 
volume or weight percentage. System com- 
pletely monitored and fail-safe. 


B-I-F BUILDS SYSTEMS DEPENDABILITY 
COMPONENT BY COMPONENT ... B-I-F 
is the only company which can furnish all the 
basic components and make them function 
in terms of your process. Our engineering 
systems group can make a “complete” pack- 
age of your installation. We invite inquiries. 


Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


See B-I-F product line in Chemical Engi- 
neering Catalog or Sweet's Plant Engineering 
File . . . or for complete details, write 

B-I-F industries, Inc., 527 Harris Avenue, 
Providence 1, Rhode Island. 
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There’s an R-W Overhead 
Conveyor System to meet 
your exact requirements 


R-WT CM - 


TRADEMARK 


OVERHEAD AUTOMATIC DISPATCH 


SYSTEMS 


... provide complete automation 
in the handling of materials 


R-W “TWIN-TRAK” Overhead Automatic Dispatch 
Systems provide a unique and modern method of 
automatically, economically and efficiently handling 
materials on a plant wide basis. “TWIN-TRAK” Sys- 
tems not only move products from one work point to 
another, but automatically convey parts, components, 
and products to predetermined work stations from 
storage banks installed in the free overhead areas 
under the building trusses. Economical to purchase, 
install and maintain . . . custom engineered from 
standard components to offer a specific answer to 
your materials handling problem at the right price. 
Applicable for plant wide systems or smaller spe- 
cialized conveying ...may be altered, expanded or 
relocated at a later date with 100% reusability. 
“TWIN-TRAK” Systems not only reduce operating 
costs and increase materials handling efficiency but 
also permit the coordinated use of new production 
techniques and equipment to produce products faster 
and more economically. Write today for your free 
copy of "TWIN-TRAK” CATALOG No. F-192. 


You are cordially invited to visit us 


in Booth 311 at the 


Materials Handling Institute’s 


New England Show, Boston, Mass., 


June 6, 7 and 8. 


R-W “TWIN-TRAK” Systems consist of one or 
more power tracks and as many free or storage 
tracks as desired, plus switches, carriers and 
power equipment. Switches and carriers are 
available with manual or electronic controls .. . 
all have been engineered to provide positive, 
reliable operation in a minimum space. New 
gravity treatments permit absolute control of 
carriers on gravity feed lines. 


ENGINEERING SERVICE 


Your local R-W Sales Engineer is a materials handling 
specialist. He is ready and willing to illustrate how a 
specific R-W Overhead Conveying System will help 
you realize maximum production efficiency and econ- 
omy. If you are planning a new plant, remodeling 
present facilities or just want to increase materials han- 
dling efficiency, he will be glad to survey your plans or 
facilities and submit a recommended solution. 
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CONTINUOUS POWER C ° 


... the most efficient, 
flexible and economical 


conveyor of its type 
FEATURES 


® FLEXIBLE... may be installed to move up, down, in, out and around. Ideal for 
ail types of overhead materials handling . .. no matter how large or how small. 
Efficiently conveys unit loads up to 125 Ibs. at speeds of one inch to 100 feet 
per minute. The only conveyor offering a multiple-drive arrangement with 
proven drive coordination. 

® Rugged ... consists of a continuous chain of alternate horizontal and vertical 
wheel units which travels through a rugged steel track ... flows like water 
through a pipe. Chain, track, power units and accessories are all “designed for 
each other" to provide years of dependable service and trouble-free operation. 
® RE-USABLE .. . "ZIG-ZAG" Systems may be changed, expanded or relocated 
with 100% reusability. Economical to purchase and install... can easily be 
“self-assembled” by plant personnel. Meets your needs now and for years 
to come. 

® STOCKED . . . in most metropolitan areas. When necessary, a complete 
“Zig-Zag” System can be installed and operating in a matter of days. Write 
for your free copy of the "Zig-Zag" Catalog No. A-93R. 


R-W "Zig-Zag" Conveyors offer a time proven 
method of handling materials faster and more eco- 
nomically .. . equally adaptable for the conveying 
of electronic devices that require gentle handling to 
wearing apparel, foods and rugged industrial prod- 
ucts. Ideal for either small, special-purpose con- 
veyors or large plant wide systems. 


R-W "458" 
CHAIN CONVEYORS 


R-W "460" 
LIGHTWEIGHT CONTINUOUS 
POWER CONVEYORS 


R-W “SAFE-RAIL” 
MANUAL TRACK SYSTEMS 


R-W “TRU-TRED” 
MONORAIL TRACK 
SYSTEMS 


Ideal for conveying light to heavy loads 
and “tow-cart” installations. R-W “458” 
Conveyors are easy and economical to 
operate and maintain... may be added 
on to existing systems. R-W "458" Trol- 
leys offer many exclusive and important 
features. Write for Catalog No. A-570. 


A simple lightweight and extremely flex- 
ible conveyor specifically designed for 
loads of up to 17 tbs. per lineal foot. 
Available in 200-foot maximum lengths 
with @ maximum 200-lb. draw bar pull. 
Speed variations of 3 to 30 feet per 
minute. Does not require special installa- 
tion engineering . . . quickly and easily 
installed. Write for Catalog No. A-96-R. 


years of progress through quality 


products and unexcelled service 
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R-W “'SAFE-RAIL” Manual track systems 
are designed and manufactured as a sup- 
plement to the “ZIG-ZAG” Power System 
and provide the ideal system for the 
majority of hand push conveyor applica- 
tions available with a complete line of 
curves, brackets and drop fittings. En- 
gineered for capacities up to 1000 Ibs. 
Write for Catalog No. A-94R-2. 


ichards- 


R-W “TRU-TRED” Monorail track systems 
consist of a scientifically designed track 
section, rolled to exacting specifications, 
standardized switches, turntables and ac- 
cessories of all types and sizes. R-W 
Flexible Ball Bearing Swivel Trolleys are 
designed and built to meet the demands 
of modern materials handling. Write for 
Catalog No. A-64. 


MATERIALS HANDLING DIVISION 
. 1 


417 THIRD STREET ° 
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MANUFACTURING COMPANY 


ILLINOIS 
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rg A clean sweep with APEX 
SRW ae 



















Parks-Cramer Frame and Room 


Cleaners and ‘TravelVac Units roll along on overhead tracks, 


In modern textile mills, 





removing lint and fly. Apex covered universal joints are used on 
these units to provide an offset rotating drive between the main 
cleaner unit and the top assembly. Other Apex joints are used 
in the linkage that operates the automatic discharge door 

With Apex covered universal joints, there’s no work spoilage 
caused by dripping oil or grease clean, sustained lubrication 
is Seale d IN | he flexible covers also serve to protec t the pornts 

lint and dirt are sealed OUT 

\pex covered universal joints will provide long, trouble-free 

service life on the most difficult: drive-line applications, in- 


cluding your own 





PHOTOS COURTESY PARKS-CRAMER COMPANY, FITCHBURG, MASS 


SEE OUR 
CATAL | or write, on your company letterhead 


WEET'S 
\s please, for Catalog 28 and Data Sheet 
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SURFACE temperature probe developed 
by Fenwal Electronics Inc. features fast 


response in the temperature range of 
0-350F. Thermistor-type unit can be ce 
mented, taped, potted, or clamped to 
any surface 


maintain and product 
quality.” 

Rhebo Corp. is presently engaged 
in automation projects for several 
electronics firms in the San Fran- 
cisco Peninsula area, including 
Rheem Semiconductor Corp., an- 
other Rheem Mfg. Co. subsidiary. 


improve 


British Firm Acquires Rights 
To U. S. Warehousing System 


RECENTLY formed British firm, 
named Solartron-John Brown Auto- 
mation Ltd., has acquired complete 
exploitation rights for the Gumpertz 
automatic warehousing system in 
all countries outside America. The 
new company is owned jointly by 
Solartron Electronic Group Ltd. and 
John Brown & Co. Ltd., and will 
promote use of the system in manu- 
facturing, distribution, and con- 
sumer warehousing operations. 

The system, invented by Donald 
Gumpertz, has been in full-time op- 
eration in a U. S. pharmaceutical 
distribution plant for two years. Ac- 
cording to the new firm, it is be- 
lieved ideally suited for use in su- 
permarkets. 

In such an application, a shopper 
will pick up a blank card upon en- 
tering a sales area. In this area, 
the shopper examines sample prod- 
ucts placed on display, which may 
be handled. On deciding to pur- 
chase, the shopper places the card 
in a slot where the name and size, 
or weight, of the product are printed. 
Multiple quantities may be ordered 
by inserting the card more than 
once in the slot, and deletions may 
be made by crossing out unwanted 
items. 

Completed cards are then placed 
in an electronic reader that totals 
the bill and displays the total 
amount. When a cashier has been 
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‘Contac! 





S,0NAc Here truly is a new dimension in automated 
a pone controls! Delavan’s new SONAC uses ultra- 
sonic energy for its “beam”. This new concept offers many advantages over available sensing 
devices. SONAC has no lamps to burn out... nothing to replace... eliminates down time. 


SONAC is unaffected by vibration, dust, industrial contamination or ambient light. SONAC will 


sense ferrous and non-ferrous metals, liquids or solids, transparent or opaque materials, yet 


Send for this complete de- 


scriptive booklet. There’s [ wage 
no cost or obligation pies = 







requires less power than an ordinary flash- 


light. These are a few of SONAC’s advantages. 





 BDELAVAN 
a Manufactiring Company 


WEST DES MOINES « 1OWA 
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This kind of out- 
standing performance 
can be yours... 


« You, too, can have the benefit of 
planned mechanized handling. Confusion 
and re-handling are virtually eliminated, 
and in their place is created a smooth, 
continuous flow of product through proc- 
essing, warehousing and shipping. 


For up-to-the-minute materials handling, 
we believe you get the best there is when 
you buy equipment that is Mathews En- 
gineered— Mathews Planned— Mathews 
Built for you. 


GENERAL OFFICES MATHEWS CONVEYER COMPANY 
Ellwood City, Pennsylvania 


WESTERN DIVISION MATHEWS CONVEYER COMPANY WEST COAST 


San Carlos, California 


CANADIAN DIVISION MATHEWS CONVEYER COMPANY, LTD 
Port Hope, Ontario, Canada 


One ily Years of Leader m Mechanuyed Mandling 


THEVY 
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paid, the information on the card, 
now stored in the reader, is released 
to an automatic warehouse. There, 
a system of slanting shelves, each 
with an escapement mechanism at 
its exit end, releases the purchased 
items and deposits them on a mov- 
ing belt leading to a_ collection 
point. Total time for dispensing as 
many as 100 different items from 
stock is about 15 seconds. 
Advantages claimed for the sys- 
tem include: Reduction of sales floor 
space by approximately 50 per cent, 
faster and more accurate cash han- 
dling, and automatic warning of 
low stock conditions. Sales motiva- 
tion by seeing and handling, and 
impulse buying opportunities, are 
retained with the automatic system. 


Bendix To Distribute 
Ferranti Numerical Controls 


APPOINTMENT of Bendix Avia- 
tion Corp. as sole U. S. distributor 
and service representative for ma- 
chine tool numerical control sys- 
tems manufactured by Ferranti Ltd. 
has been announced by G, S. Knopf, 
manager of the Bendix Industrial 
Controls Section. 

The Ferranti line includes a 
punched tape positioning system, a 
magnetic tape contouring system, 
and a co-ordinate inspection ma- 
chine. In each system, accuracy and 
repeatability of machine movements 
are obtained through use of optical 
gratings attached to the moving 
machine elements. Fringe patterns 


USEFUL in vacuum tube and semiconduc- 
tor processing fields, a vacuum pump 
developed by Ultek Corp. has no mov- 
ing parts. In operation, a cold-cathode 
discharge in a magnetic field removes 
gas molecules and atoms from circula- 
tion by the formation of chemically sta- 
ble compounds and by ion burial. De- 
vice can also be used as a gage since 
current is drawn in linear relationship to 
pressure. 
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Here’s the 


New Louis Allis 
FLEXITORQ’ D-C MOTORS 


latest in D-C motor design: 





.-.-and some 
easy-to-add 
field 


modifications 


% | 
A-c tachometer for 
speed indication 


i 


A-c motor-driven biower 
with permanent dry-type 
filter for easy mounting 
on bearing bracket 


Magnetic disc-type brake 
with d-c series or shunt, 
or a-c coils 


Helical single, double, 
and triple reduction gear 
units for all ratios 


... Offer you vastly improved commutation—low brush wear— 
400% short-time overload capacity—and unmatched flexibility ! 


Bear this in mind: The Flexitorq is not just another 
rerated d-c motor. It’s all new—and it’s been designed 
to give you more for your power dollar — in superior 
performance, matchless field flexibility, and unrivalled 
economy of operation and upkeep. 


Advanced armature design and brush construction 
offers improved commutation, faster response, and low- 
er brush wear. Class B insulation system provides ex- 
ceptional thermal endurance... is rated for 60°C rise 
for continuous duty ...and creates a barrier to mois- 
ture, acids, alkalis, and other contamination. 


The net result to you is reliable, trouble-free power for 
constant and adjustable speed drives. For example, 
Flexitorq gives you 400% faster acceleration, plus 
much better deceleration, reversing, and speed chang- 
ing. You can safely impose 400% intermittent and 15% 
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be-217 
MANUFACTURER OF ELECTRIC 


continuous overloads — and the high-torque design is 
a welcome plus when you need extra power for hard- 
to-start machines. 


The new Louis Allis Flexitorq is lighter and more 
compact than previous d-c motors... lets you squeeze 
more power into less space... yet is actually easier to 
service! Brushes and entire brush-holder assemblies 
can be quickly inspected and removed without major 
disassembly. And since brush springs remain conven- 
iently attached to the brush holders, brush changing is 
a simple affair. 


Flexitorq d-c motors are available in sizes from 1 to 
400 hp — in various enclosures, See your nearby Louis 
Allis District Office for information and application 
help. Or write for Bulletins 3150 and 3200 to The 
Louis Allis Co., 463 E. Stewart St., Milwaukee 1, Wis. 


LOUIS ALLIS 


MOTORS AND ADJUSTABLE SPEED ORIVES 





Produce 4,000 finished wire leads per 


hour...with terminals at both ends! 
Fixe 


eS 


¥ 
a 
_ 


SUBMINIATURE snap-action switch an 
nounced by Micro Switch Div., Minne 
apolis-Honeywell Regulator Co., employs 
gold contacts for sustained low contact 
resistance and reliable operation Unit 
is designed for low-energy switching ap 
plications in millivolt and milliampere 


ranges 


set up by the gratings activate pho- 
tocells that provide accurate posi- 
tion feedback signals. 

In announcing the business agree- 
ment with the British firm, Knopf 


NEW ARTOS cs ce] AT said that the addition of the Fer- 
ae nd ae ; 

ranti systems to the present line 

om TIC MACHI of Bendix numerical controls for 

AUT A NE machine tools will make available 


to U. S. industry one source for nu- 


1. measures any type of wire, merical control engineering and 


equipment requirements. He added 


2. cuts off wire to length. that Bendix will continue research 


and development of new numerical 


3. strips one or both ends. control systems to provide the best 


possible systems for industry. 


4. attaches terminals at both ends. 


5. provides stations for other work. Mass Flowmeter Measures 
Ethylene Flow Directly 


NOW YOU CAN produce up to 4,000 finished wire leads per hour—with SOLUTION to difficulties long as 
terminals attached at both ends—when you install this new high-speed a . 

machine. sociated with accurate flow meas- 

The ARTOS CS-9-AT handles almost any type of wire automatically. urement of ethylene gas has been 

Taking wire from the reel, it measures, cuts to length, strips insulation, prov ed in field tests by General 

attaches terminals and provides uniform collection of the finished leads. E] — a ; 

Most types of terminals in prefabricated strip form can be used. ectric Co. Using the company s 

Also, the machine is furnished with a multi-station conveyor that recently-introduced industrial mass 

permits several stations to be used for secondary operations such as in- flowmeter, it is now possible to 

epesan, HTHENG, GORENG, Se. measure ethylene flow directly in 

Get the complete story on the new ARTOS CS-9-AT—ask for engi- ’ anes ; ; 

neering advice on your special problems. pounds with an accuracy of | per 

cent. 

sees ° en Write for Free Bulletins With conventional orifice meters 

: ARTOS CS-9-AT CAPACITY ° , ; 5 

° Wire Sizes: 20-gauge to 4-gauge. ; Bulletin 358 describes CS-9-AT machine data must be mathematically cor- 

Cutting Lengths: 6’ min. to 90” max. . Also ask about other Artos machines to 


+ Stripping Lengths: %«'’ to 1'2"’. : handle wire from 30 to 000 gauge; cut ‘TS: rected to compensate for ethylene S 
° Output: 6’'-45"’ lengths—4,000 per hr y 


15°90" teeta ke: einen 58. t0.08 ft.; strip insulation a ee with» physical laws 
of gas behavior. Time-consuming 

AGENTS calculations to derive orifice co- 
pn ynen World Leaders in Automatic Machines efficients and to correct and inte- 
for Finishing Wire Leads grate chart records—all possible 

sources of human error—are elimi- 

nated with the new instrument. 

Since the flowmeter continuously 

2785 South 28th Street Milwaukee 46, Wisconsin registers total ethylene flow, it is 


eeeeeeeeeeeeeeee 
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THE FAIRBANKS, 
MORSE PORTABLE 
FLOAXIAL SCALE is 

streamlined, easy to keep 
clean. Finished in hard, 
smooth high-gloss surface, 
of metallic flecked gray, 

it has a brushed aluminum 
dial chart with red knife 
blade tip and target 
indicator. 


THE FAIRBANKS, 
MORSE high-capacity 
floaxial cabinet scale is 

deal for platform weighing 
Cabinet finished in gray 
hammerton turquoise 
with full swivel head, oil 
seat, rubber gaskets 
brushed aluminum charts 
and adjustable tare 


lever fulcrum 
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add 
the 
weight 
of 
130 
years 
experience 
for 
quality 
you 
can 
count 
on 


BY ANY SCALE OF VALUES it's accuracy and adaptability to your 
own needs that counts when you're selecting weighing apparatus. 
Fairbanks, Morse is the one company uniquely equipped to meet your 
requirements. For since 1830 we have been designing dependable 
equipment for industry, until today F-M is the world's largest manu- 
facturer of scales and automated weighing systems. 

Today we proudly present a wider line, ranging from baby scales 
to electronic weighers that will accommodate entire trains! There are 
models for countless industrial applications . . . including yours! 

Yet diverse and intricate as these applications may be, every F-M 
scale, every weighing accessory incorporates the built-in trademarks 
of F-M engineering skill and integrity ... utmost accuracy, rugged- 
ness, long life... plus ease of service and simplified maintenance. 

Whether your weighing needs are mechanical or electronic . 
for Floaxial Printomatic weighers—or simply a health scale for your 
First Aid Department, you can look to Fairbanks, Morse for the right 
answer. Remember, the oldest, most experienced company is in 
business to find the newest ways to serve youl 


Fairbanks, Morse 


Scale Division - Fair Lawn, New Jersey 
A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORPORATION 
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THE CARE AND FEEDING 


of parts discharged at 
high or low heights 


DPS ELEVATING FEEDERS 
elevate, orient and feed parts of 
almost any size, shape and ma- 
terial to other machinery for 
processing and assembly. High 
capacity storage bins are de- 
signed to assure a steady flow of 
parts to elevating mechanism re- 
gardless of load level. 
Orientation of parts is accom- 
plished at discharge point of 
elevator — simplifying external 
track construction. Feeder can 
be arranged for right- or left- 
hand discharge. Return chutes 
are cushioned. 
New Bulletin 2812 has full data 
on DPS elevating feeders. Write 
for your copy today. 


of fragile or 
finished parts 


DPS VIBRATORY FEEDERS 


are bowl type units that gently 
handle parts too light or fragile 
to be handled in rotary type 
feeders. Through a simple elec- 
tromagnetic drive, a vibrating 
action is transmitted to the bowl 
causing the parts to move up a 
circular, inclined track. The ori- 
ented parts then enter feed tube 
or discharge track to machining 
or assembly areas. 


of parts for 
high-production 
assembly 


DPS ROTARY FEEDERS employ 
radially slotted or grooved ro- 
tating collector rings. Efficient 
orienting and feeding of parts is 
achieved through proper design 
and engineering of baffle plate, 
selector guard, feed track, and 
escapement mechanism. Three 
different designs are available to 
meet holding, orienting and feed- 
ing requirements. Safety clutch 
prevents damage to motor or 
gears in the event of parts jam- 
ming. 


Detroit Power Screwdriver Company offers in- 
dustry’s most complete line of selective feeders .. . 
ranging in holding area from 80 cu. in. to 20 cu. 
ft. For complete details, call your DPS representa- 
tive or write direct. Ask for free catalogs! -s 
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DETROIT POWER SCREWDRIVER COMPANY 
2811 W. Fort St. ° Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 


Circle 671 on Page 19 


only necessary to subtract one read- 
ing from another to determine flow 
during any period of time. 

The mass flowmeter incorporates 
a gyro-integrated, angular-momen- 
tum system, Variations in pressure, 
temperature, and density of the 
measured substance have no effect 
on the accuracy of the device. 

Totalized readings are indicated 
on a counter, and the flowmeter 
also has provision for connecting 
conventional electromechanical re- 
mote counters. Models will also be 
available that can transmit signals 
directly to chart recorders for con- 
tinuous recording and control of 
mass rates of flow. 

Present applications for the mass 
flowmeter include measurement of 
flow of natural gas, air, naphtha, 
jet fuel, freon, and liquid carbon 
dioxide. 


SPOTLIGHTING PEOPLE 


H. E. Hanson named vice pres- 
ident of Fairbanks, Morse & Co. 
and appointed general manager 
of the Beloit Division. . . . William 
R. Hough named vice president of 
research, development, and _ engi- 
neering for Reliance Electric and 
Engineering Co. . . . Edward E. 
Kirkham appointed chief engineer 
of the machinery engineering de- 
partment at Pratt & Whitney Co. 
Inc. . . . William Blandy named 
manager of manufacturing for 
Hitemp Wires Inc. . . . Gilbert E. 
Perkins appointed production man- 
ager of American Emery Wheel 
Works. . . . Glenn W. Bailey ap- 
pointed manager of manufacturing 


MAGNETIC divider switch developed by 
Gemco Electric Co. changes the direction 
of flow of a train of metal cans fed by 
gravity. Designed for installation in can- 
nery conveyor systems, the switch can be 
operated remotely from a control panel. 
No moving parts are required in the 
electromagnetic device. 
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Announcing 


, FOR THE FIRST TIME, photoelectric con- 
ry ra fae fi Tt trol is simple, reliable, and practical over an 
extremely wide range of applications. 
. Infrabeam is a totally new type of photo- 
oe the revolutionary electric control . . . developed and tested over 
a period of more than a year, now ready to 
° go to work in your plant or as part of equip- 
photoelectric control ment you manufacture. It offers a combina- 
tion of simplicity, sensitiveness and reliability 
that has never before been achieved. 


using modulated New infrared detectors, perfected for missile 


guidance, are in many ways superior to photo- 

: f d di 5 cells that respond to visible or ultraviolet 

In rare Ta lation light. In Infrabeam, the Receiver contains a 

3 i ee similar infrared detector which is screened 
against visible light by a simple optical filter. 
Further, the infrared beam from the Projector 
is “modulated” — brightening and dimming 
at a frequency of 400 cycles per second. The 
Receiver is electronically tuned to this fre- 
quency, so that the control will not respond 
unless it gets a signal from the associated 
Projector. 


WHAT THIS MEANS TO YOU... 


Compared with standard “general purpose” 
photoelectric controls, Infrabeam provides far 
greater sensitiveness in countless applications 
at close or moderate range. At extreme range 
— as much as 1000 feet — it offers superior 
reliability and freedom from interference. 

Because it operates equally well by reflecting 
Model 9101 the infrared beam from a detected object and 
ey into the Receiver, it is the only photoelectric 
control able to reach into “blind” areas with 
perfect freedom of installation, 


Projector and Receiver are attractively housed 
in anodized cast aluminum. The quick-detach 
hinge allows easy separation for use as op- 
posed units, or accurate angling for use in 
reflection. Physical mounting and electrical 


4) connections are simplicity itself, and permit 
quick replacement of either unit without dis- 
sevens turbing permanent wiring. 
LONG-RANGE 1ON 
MACHINE CONTROL Find out how simple and practical photo- 
electric control can be for you. WRITE 


TODAY FOR COMPLETE DETAILS 
AND SPECIFICATIONS. 


ELECTRONICS DIVISION 


LIQUID LEVEL CONTROL eee «=©6 CRAMER CONTROLS 
cS <i CORPORATION 
CENTERBROOK, CONNECTICUT 
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our business is 
communications 
and control 
systems... 


For over 75 years North Electric has been designing, engineering 
and manufacturing “systems” designed on the dual functions of 
communications and control. 


Today, North Systems speed man’s thoughts and words over vast 
distances, between continents and over oceans in seconds. 


Today, North Systems control the flow of light, heat, power and 
water for homes and industry, petroleum products for the wheels 
of America and chemicals for industry. 


Today, North Systems are at work on land, sea and in the air as 
integral cogs in our vast transportation network. 


Today, North Systems make possible high speed data processing 
complexes functioning through highly efficient switching centrals. 


Today, North Systems automate production tools and production 
lines, handle packaging and pricing chores, perform scientific test- 
ing, measuring, weighing and analysis, and hosts of similar functions. 


Today, North Systems help BMEWS guard our frontiers, add to our 
missile capability in projects THOR and JUPITER and help keep 
our nation safe and strong in many other defense programs. 


At North Electric, the engineering team represents a cadre of pro- 
fessional competence with the solid background that comes from 
long experience in the application of system concepts. 


To learn what North can do for you, systemwise, today and tomor- 
row, write for your copy of “North System Concepts” booklet—now. 


ELECTRONETICS DIVISION 


NORTH ELECTRIC COMPANY 


626 S. Market St. Galion, Ohio 
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MINIATURE electrical switch developed 
by Space Components Inc. is suitable for 
operation in severe environments includ 
ing shock, vibration, and temperatures 
to 900 F Sealed construction permits 
operation under water and in high pres 
sures A permanent magnet provides 
force to actuate the switch. When 
properly positioned, the magnet attracts 
an armature in a sealed chamber, caus 
ng switching to occur 


administration, and Paul G. Richards 
named manager of manufacturing 
facilities at International Telephone 
and Telegraph Corp. . .. Edward W. 
Ruhe promoted to the newly-created 
position of chief engineer of the 
engineering and maintenance de- 
partment, Metals Div. plant, Olin 
Mathieson Chemical Corp. . . . 
Harold M. Schudt named director of 
manufacturing for Allis-Chalmers 
International and will direct manu- 
facturing activities for foreign plants 
in England, Mexico, Italy, and 
Australia. . . . Leith Johnston ap- 
pointed director of a newly-created 
industrial systems development de- 
partment of Automatic Electric 
Laboratories, subsidiary of General 
Telephone & Electronics. . . . Albert 
P. Tis named operations manager 
of the Ketay Dept., Norden Div., 
United Aircraft Corp. . . . Louis G. 
Good appointed vice president in 
charge of operations for Panellit 
Service Corp., subsidiary of Informa- 
tion Systems Inc. . . . Donald 
Hunter named semiconductor pro- 
duction superintendent for the CBS 
Electronics Div., Columbia Broad- 
casting System Inc. . . . Robert O. 
Bullard elected vice president and 
general manager of the Electronics 
and Instrumentation Div., Baldwin- 
Lima-Hamilton Corp. . . . Martin 
J. Crean appointed director of data 
processing for Sperry Gyroscope Co. 

Roy N. Sundstrom named 
senior project engineer for the Elec- 
trical Products Div., Corning Glass 
Works. . . . William Flanagan 
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DOUBLE TOOL PLATE’ 


Offers You 


s TOO! and Fixture 
Accessibility 


s TOO! Standardization 


s Reduced Jam 
Potential 


s Positive Parts 
Control 


*Patent Pending 


@ This new double tool plate indexing machine chassis 
represents a fresh approach to automatic assembly 
and processing. Tooling is center mounted on 

the lower tool plate... actuation is provided by the 
upper tool plate. Acam shaft extension is aiso 
available for supplementary tool actuation. 

The new design represents an important advance 
in the SWANSON INTEGRATED CONCEPT that 
incorporates all necessary facilities for work transfer, 
tool mounting and tool actuation in a standard chassis 
that is built to give you... 


better automatic machines for less cost in less time 


Write for Details... without obligation 


SWANSON-ERIE corporation 


SEC} 


Designers and Builders of Automatic Assembly and Processing Machines. 


802 EAST 8th STREET 
ERIE, PENNSYLVANIA 
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Another H«S 
Speed Reducer 


ona tough job... 


Built rugged for a critical rewind operation, this heavy 
overhung-load type H & S Herringbone Speed Reducer de- 
livers day-in-day-out service under exacting load conditions. 

This standard unit was selected for use on a Bliss pre- 
cision rewind coiling machine—where strip steel must 
undergo tension controlled recoiling for subsequent an- 
nealing treatment. 

Notice the sturdy shaft, with heavy-duty bearings de- 
signed to take this heavy overhung load. Observe the 
rugged housing, made to last. 

This built-in toughness typifies H & S construction— 
on helical, herringbone, worm and combination units. 

Send for detailed information on our facilities for pro- 
ducing a complete line of gears and speed reducers in a 
wide range of sizes and ratings. 


Heavily loaded pay-off reel being driven by H & S Speed sn 

Reducer in plant of The Acme Steel Company, Chicago. a \e 
c ) 
QP): 


The HORSBURGH & SCOTT CO. 


5112 Hamilton Avenue °* Cleveland 14, Ohio 


Specializing in fast production of quality Speed Reducers and Gearing to meet custom requirements. 
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appointed general manager of Pacific 
Automation Products Inc. ; 
Richard A. Green elected vice presi- 
dent and general manager of the 
Pioneer Industrial Engineering Div., 
Pioneer Engineering & Mfg. Co. Inc. 
. Chester C. Holloway named 
president of Gilman Engineering 
and Mfg. Co., wholly owned sub- 
sidiary of Parker Pen Co. . . . Ray- 
mond M. Cotter appointed director 
of manufacturing for semiconductor 
operations, Lansdale Div., Philco 
Corp. . . . P. R. Holmes named as- 
sistant plant manager, and W. J. 
Wiley appointed manager of man- 
ufacturing for the Downey plant, 
Aerojet-General Corp. 


SPOTLIGHTING PLANTS 


Conveyor Systems Inc. has acquired 
the Farquhar Div. of the Oliver 
Corp. The new acquisition will oper- 
ate as a division of Conveyor Sys- 
tems and will manufacture pre-en- 
gineered conveyors for commercial, 
industrial, and bulk handling fields. 
. . . Amperex Electronic Corp. has 
acquired a new 40,000 sq ft plant in 


CIRCUMFERENTIAL seams for heat ex- 
changers, columns, and pressure vessels 
are prepared for final external welding 
with this semiautomatic arrangement at 
Sistersville Tank Works Inc. In a first 
operation, mating steel plate sections 
are butted and tack welded on the 
outside. A permanent weld is then 
made on the inside by a submerged arc 
welding process. With the assembly ro- 
tating on powered rolls, an Arcair Co 
gouging torch is then used to form a 
U-groove extending to the root of the 
interior weld. In operation of the torch, 
a consumable carbon graphite electrode 
melts the metal as a compressed air 
stream blows excess molten metal away. 
After the groove has been formed, the 
sections are welded on the outside to 
complete the assembly. 
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Their blueprint for Quality 


Called for Sperry Ultrasonics 


At Chrysler Corporation, Sperry collaborated with methods re- 
searchers to develop an improved ultrasonic inspection system. 
The new system, named SIMAC (Sonic Inspection Measurement 
and Control), automatically tests sheet steel for internal flaws in 
excess of 400 feet a minute. Flaws are marked by dye and the 
faulty steel rejected before it reaches the stamping phase. The 
resultant quality control assures the most perfect product with 


the least waste of man hours and material. 


Should your blueprint for quality require 
ultrasonics, X-ray or magnetic particle testing, a 
call on Sperry. We are fully prepared to evaluate 

° INDUSTRIAL X-RAY 
your quality control problem and help you choose 
the most efficient nondestructive test system. 


MAGNETIC PARTICLE 


ry Products Company 


e 


Defective sheet steel is automatically 
sprayed with dye on the production line DIVISION OF HOWE SOUND COMPANY 
at Chrysler’s Nine Mile Stamping Plant. 

1206 SHELTER ROCK ROAD, DANBURY, CONNECTICUT 
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SELECTROL” 


Automatic Checkweigher 


WEIGHS 
* CLASSIFIES 


* SORTS 


with unvarying 
accuracy 


This Selectrol 
weigher is 


check- 
proving 


precision 
capable of 


weight accuracies in the range of 


1 part in 5,000 to 1 part in 20,000 
Automatic transfer mechanism 
places commodity on the scale and 
removes it. Operating speeds up 
to 60 units per minute depending 
on capacity and accuracy required. 
Selectrol employs a Shadograph, 
an extremely sensitive scale with 
a light-projection§ indication  sys- 
tem that provides visual readings 
Optional accessories include record- 
ing, counting, signaling and con- 
trol devices. 

Selectrols are made by Exact 
Weight, a manufacturer of scales 
for 45 years and with experience 
in hundreds of checkweighing in- 
stallations. Write for Bulletin 3347 


New Case and Bag 


MODEL 145 SELECTROL has 
in-line “walking deck” 
type transfer mechanism 


MODEL 144 SELECTROL has 
rotary transfer mecha- 
nism. Automatic selec- 
tion or rejection is pro- 
vided immediately fol- 
lowing the weigh station. 


Checkweigher 


Model 1250 Selectrol, for check- 
ing cases, cartons and bags from 
20 lbs to 100 Ibs., offers accuracy 
one-tenth-of-one per cent. Speeds 
up to 30 units per minute. Model 
shown has over and under weight 
rejection. Also supplied with un- 
derweight rejection only or with- 
out rejection mechanism. Option- 
al equipment available for ma- 
chine control, recording, counting 
and visible or audible signaling 
Write for Form 3280. 


THE EXACT WEIGHT SCALE CO. 
907 W. FIFTH AVE., COLUMBUS 8, OHIO 
In Canada: 5 Six Points Road, Toronto 18, Ont. 


Sales and Service Coast to Coast 


BETTER QUALITY CONTROL . . . BETTER COST CONTROL 
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CURRENT and voltage limit detectors de 
veloped by the Control Systems Div 
Daystrom Inc., are suitable for continuous 
monitoring of low-level voltages from 
thermocouples, strain gage bridges, and 
other types of transducers. Voltage de 
tectors operate an alarm when an input 
voltage exceeds a preset limit; current 
detectors respond to both high and low 
imits. Equipment shown includes a cur 
rent detector (top) and a multi-input con 
trol unit (bottom) 


Slatersville, R. I., to be used for 
the automated production of post 
alloy diffusion transistors and diodes. 
.. . Remington Rand Div., Sperry 
Rand Corp., has entered into an 
agreement to purchase the Adding 
Machine and Cash Register Divi- 
sion assets of Clary Corp. The 
transaction, subject to approval by 
stockholders of both companies, will 
include all the physical assets of 
Clary’s manufacturing plant in 
Searcy, Ark., and the Clary name 
will be retained on the line of add- 
ing machines and cash registers. . . . 
Kellogg Switchboard and Supply 
Co., communications division of In- 
ternational Telephone and _ Tele- 
graph Corp., will build a new 82,500 
sq ft plant in Corinth, Miss., to 
house its telephone manufacturing 
operations. .. . Bell & Howell Co. 
and its California subsidiary, Con- 
solidated Electrodynamics  Corp.., 
have combined their research activ- 
ities into a single, expanded re- 
search division. The new division 
will be located at CEC’s headquart- 
ers in Pasadena and will be respons- 
ible to Philip S. Fogg, president of 
CEC. ... Lereo Electronics Inc. 
has acquired the assets of Automa- 
tion Development Co. which pro- 
duces logic systems for controlling 
stepper motors. Dracco Div., 
Fuller Co., has started construction 
of an 18,000 sq ft addition to its 
plant in Cleveland for the manufac- 
ture of dust collection and pneu- 
matic conveying equipment. 

Systems Div., Beckman Instruments 
For Literature on Hannifin Items, Circle 678—> 
For Literature on Fittings & Hose, Circle 679-> 





PARKER-HANNIFIN FLUID SYSTEM COMPONENTS 


styles, bore sizes from 1%” through 14”, strokes 
long packing life. 


PARKER-HANNIFIN 
puts air to work 
without costly leaks 


Now...complete pneumatic power systems, 
engineered for long leak-proof life, are available 
from your Parker-Hannifin man. Hannifin 
“Crown” units supply filtered, lubricated air at 
optimum pressure. Hannifin air valves shift 
quickly and seal bubble-tight. Hannifin 

air cylinders and air motors are low-friction, 
leak-proof. Parker “Push-lok” hose fittings and 
“Intru-lok” tube fittings provide quick, easy, 
leak-proof connections. The over-all result 

is more work from less air! 


Our field engineering service helps you 
design your circuits and select the components. 
Many items are available locally, from 
Parker-Hannifin distributor stocks. 


Sorel TN Lda 


feo rker FITTINGS AND HOSE DIVISION HANNIFIN COMPANY 


17325 Euclid Avenue, Cleveland 12, Ohio 555 S. Wolf Road, Des Plaines, Iilinois 


DIVISIONS OF PARKER-HANNIFIN CORPORATION 





The Arithmetic of Materials Handling 


BEFORE: Dirt, noise and mechanical breakdown were constant 
problems in this cement plant, where two mechanical conveyors 
were used to collect raw materials. A 5h.p. motor driving auxiliary 
equipment wasted valuable space and power, required frequent 


maintenance. Spillage clean-up wasted costly man-hours. 


Al RSLI DE | Fluidizing Conveyor 


minimizes material loss... 
maintenance . . . moving parts 


If you are now handling dry, pulverized materials, the F-H 
Airslide Fluidizing Conveyor can help you stop noise, and air- 
pollution, as well as speed flow and reduce maintenance cost. 


Simplicity Itself 


F-H Airslide conveyors fluidize dry, pulverized materials with 
low pressure air. 


These materials literally flow at high speed, down the inclined 
conveyor. Power requirements are small. 


Flexibility, Low Cost 


For unlimited applications, Airslide conveyors take up little 
space, and can be used singly and in combination with other 
Fuller pneumatic conveying systems. The movement of fluid- 
ized material can be dround corners, between floors, through 
walls—nearly any conveying distance. 


Better Housekeeping 


Can Fuller conveying systems help eliminate your housekeeping 
problems—cut your maintenance and handling costs? Write 
today, outlining your problem in handling dry, finely-divided 
materials. Fuller will gladly make appropriate recommendations. 


pioneers in harnessing AIR 
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AFTER: Clean, simple, quiet. Notice the difference two &” 
F-H Airslide® fluidizing conveyors have made. No dangerous 
Nothing to lubricate. Auxiliary equipment and 
foundations are gone. Power needs are now only 4 of previous 
needs. Fluidizing saves wear and maintenance. 


moving parts. 


“Pulverized Materials 
Flow Like Water!” 


FLUIDIZING PRINCIPLE: Porous supporting medi- 
um divides conveyor section into two “‘compart- 
ments’’. Dry material flows down inclined con- 
veyor, fiuidized by low-pressure air entering 
beneath porous medium. 


FULLER COMPANY 
162 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


Offices in Principal Cities Throughout the World 
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Inc., has formed a new Computer 
Applications Group to provide tech- 
nical support in the integration of 
computing equipment and _ large- 
scale data processing system installa- 
tions. . . . Cutler-Hammer Inc. is 
planning to construct a new plant 
in Belmont, Calif., to house the com- 
pany’s San Francisco manufacturing, 
sales office, and warehouse activ- 
ities. 


MEETINGS & EVENTS 


June 5-10— 

American Society of Mechanical 
Engineers. Semiannual meeting and 
aviation conference will be held 
Statler-Hilton Hotel, Dallas. De- 
tails are available from ASME head- 
quarters, 29 W. 39th St., New York 
18, N. Y. 


June 5-10— 

Society of Automotive Engineers. 
Summer meeting scheduled for 
Edgewater Beach Hotel, Chicago. 
For more information contact SAE 
headquarters, 485 Lexington Ave., 


New York 17, N. Y. 


June 6-8— 

Material Handling Institute. New 
England show to be held Common- 
wealth Armory, Boston. Education- 
al meetings will be sponsored by the 
American Material Handling So- 
ciety. More information is available 
from W. L. Redding, Hanson & 
Shea Inc., One Gateway Center, 
Pittsburgh 22, Pa. 


June 8-11— 
National Society of Professional 
Engineers. Annual meeting will be 


PLUG-IN multivibrators employing nuvis 
tors (rugged vacuum tubes developed by 
Radio Corp. of America) are available 
from Mini-Rad Inc. Monostable, astable, 
and bistable multivibrator models, as well 
as Schmitt trigger units, are produced 
Devices are applicable for pulse and 
gate generation, delay, counting, and 
amplitude comparison applications 
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Heat liquids 


eat the turn of a dial 


CHROMALOX 


ELECTRIC HEAT 


Fast, uniform, 
economical, safe 


Just drill and install 
threaded pipe coupling in 
tank, then screw in the 
Chromalox Immersion Heat- 
er. Built-in thermostat auto- 
matically maintains uniform 
temperature of water, oils, 
paraffin, wax, various solu- 
tions. Several styles avail- 
able, for different applica- 
tions. Elements sheathed in 
copper or steel. Standard 
ratings from 50° to 550°F., 
% to 1OKW, 120 or 240 
volts. Inside-tank extensions 
from 6%" to 48’’. Available 
with explosion-resistant and 
moisture-resistant terminal 
box. Prices start under $20. 


For more details, call your 
Chromalox Sales-Engineer- 
ing Representative, or write 
us for Bulletin PD105, which 
contains specifications and 
prices. 


eree' 


Call Your Chromalox Man for Heating Answers 


ALBANY, NY INDIANAPOLIS IND 
Hobart 3.0626 Metvose 55313 
ATLANTA GA KANSAS CITY, MO 

Tromity $7264 Vector 2.3306 
BALA-CYNWYD, PA LOS ANGELES, CAL 
Mohawk 46113 Richmond 7 S191 
epacrenepcnaated MIDOLE TOWN, CONN 
' 
BALTIMORE MO 
Hopkins 7.3280 Dromond 69066 
MILWAUKEE WIS 
BLOOMFIELD, NJ 
Ppa 9% Broadway | 3021 


New York Worth 42990 
BOSTON. MASS 
Liberty 2.1941 
BUFFALO. NY 
Summer 4000 
CHARLOTTE NC 
Edrson 4 4244 
Frankin 51044 
CHATTANOOGA TENN. 
Amherst § 3862 
CHICAGO ILL 
Harrison 7 
CINCINNATI OMIO 
Tromty 1-0 
CLEARWATER FLA 
Phone 3.7706 
CLEVELAND, OHIO 
Prospect 1.7112 
COLUMBUS. OHIO 
Amherst 7 8260 
DALLAS, TEX 
Riverside 8 9004 
DAVENPORT 1OWA 
Phone 6.5233 
DENVER, COLO 
Glendale 5 3651 
Genesee 3.0821 
DES MOINES. IOWA 
Cherry 3.1203 
DETROIT. MICH 
(See Southhetd Mich ) 
HOUSTON TEX 
Caprtol 5 03% 


MINNEAPOLIS MINA 
Federal 6 6631 
NASHVILLE, TENN 
Cypress 2 7016 
NEW YORK CITY. NY 
(See Bioomheld, NJ) 
OMAHA NEB 
Atiantic 1600 
PHILADELPHIA, PA 
(See Bala Cynwyd, Pa) 
PITTSBURGH PA 
Emerson | 2900 
PORTLAND. ORE 
Capitol 3-4197 
RICHMOND VA 
Atlant 8.8738 
ROCHESTER WY 
Hamilton 6 2070 
ST LOUIS, 40 
Chestnut | 2433 
SAN FRANCISCO, CALIF 
Underhell 1-382? 
SEATTLE, WASH 
Man 4.7297 
SOUTHFIELD, MICH. 
Kenwood § 7100 
ign 7.0677 
SYRACUSE, NY 
Granite 4 3933 
WICHITA KAN 
Amherst 2 5647 
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IS THIS YOU? How many times, after the call bell stops 
clanging, the customers stop phoning, and people stop 
asking questions, do you walk into the quiet shop to face 
up to the really vital decisions? 

“How can we compensate for the rising costs of mate- 
rials, overhead, payroll, maintenance?” “How can we 
keep producing the exacting tolerances, finishes, and 
quality our markets are demanding “How can we 
improve our production efficiency so that our narrow 
profit margin will not disappear altogether?” “How can 
we meet and beat the increasing world-wide competition 
in our field?” 

One proved answer to these questions is the logical 
replacement of obsolete, inefficient machines. THE 
MACHINE TOOL EXPOSITION — 1960 will back 


1 ~ 
> 


' 


we 
- | +g by 


up this fact with 11 acres of the latest developments in 
machine tools. Can you afford to miss seeing new, faster 
machine tools that will produce more efficiently . . . new, 
better methods that will cut satisfying chunks out of 
metalworking costs ... new, ingenious ideas that will help 
you produce more quality for less cost? 


Tool-up for the Sixties. Plan now to attend the largest, 
single-industry exposition ever held in the United States. 
Have your key personnel on hand, too. It’s a once in five 
years chance to examine the latest technological advance- 
ments in automation through numerical controls and see 


why Modern Machine Tools = Production Efficiency! 


Also see the PRODUCTION ENGINEERING 
SHOW on the Navy Pier. One registration covers both. 


international 


Amphitheatre 


FORMULA FOR TOMORROW 


THE MACHINE TOOL EXPOSITION — 1960 


Chicago, Illinois 


Sept. 6-16 


For information write to 


NATIONAL 
2139 Wisconsin Avenue, 


MACHINE TOOL BUILDERS ASSOCIATION 
N.W. 


* Washington, D.C. 
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MULTISTAMP, rotary container marker 
developed by Adolph Gottscho Inc. is 
suitable for high-speed price marking of 
cans, jars, and bottles. Self-powered 
unit can be placed at any point in a 
conveyor line and is said to handle con- 
tainers traveling at rates up to 1000 per 
minute. Surfaces that are recessed as 
much as ‘/, inch can be stamped with the 
unit's rubber type. 


held Statler Hotel, Boston. More 
information is available from NSPE 
headquarters, 2029 K St. N.W., 
Washington 6, D. C. 


June 13-15— 

American Association of Cost En- 
gineers. Annual meeting planned 
at Rice Hotel, Houston, Tex. For 


further information contact E. D. 
Shanken, AACE, Durham, N. H. 


June 13-15— 

Metal Powder Industries Federa- 
tion. International Powder Metal- 
lurgy Conference to be held Bilt- 
more Hotel, New York. Additional 
information is available from MPIF 
headquarters, 60 E. 42nd St., New 
York 17, N. Y. 


June 13-15— 

American Society of Heating, Re- 
frigerating and Air Conditioning 
Engineers. Annual meeting sched- 
uled for Vancouver Hotel, Van- 
couver, B. C. Information can be 


obtained from society headquarters, 
234 Fifth Ave., New York 1, N. Y. 


June 19-24— 

American Institute of Electrical 
Engineers. Summer general meet- 
ing to be held Chalfonte-Haddon 
Hall, Atlantic City, N. J. Details 
available from AIEE headquarters, 
33 W. 39th St., New York 18, N. Y. 


June 20-22— 

American Society of Mechanical 
Engineers. Applied Mechanics Con- 
ference to be held at Pennsylvania 
State University, University Park, 
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Another New Westinghouse 
AIR CIRCUITRY Component 


(One of 30) 


The lightweight 
FLEXAIR® 
Valve 


Provides effortless control. Position 
of the handle controls air pressure. 
Pressure is graduated between zero 
and maximum and automatically 
maintained. A light touch of the han- 
dle controls one, two or three outlets, 
separately or simultaneously. 

The FLEXAIR Valve is only one 
of a growing list of interesting new 
AIR CIRCUITRY Components. 
Westinghouse AIR CIRCUITRY 
eliminates operator fatigue and errors 
in manual or semi-automatic oper- 
ations and serves in completely auto- 
matic installations. 


AIR CIRCUITRY... 
FOR TROUBLE-FREE AUTOMATION 


Air Circuitry is the application of 
pneumatic control systems to your 
industrial production operations. 

Air circuits are safe, economical 
and precise and are used to solve the 
most rigorous and complex control 
problems in industry. 

Our engineers, backed by 90 years 
of experience, can help you boost pro- 
duction and cut costs in your plant. 


AIR CIRCUITRY means trouble-free automation 


For more information, ask for Catalog A4-72.03. 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor, 
or refer to Sweet's Catalog, Product Design File. 


(yf) WESTINGHOUS* AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 
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Pa. Additional information is avail- 
able from ASME headquarters, 29 
W. 39th St., New York 18, N. Y. 


June 20-24— 

Cleveland Engineering Society. 
National Invention’s Exhibition and 
Creativity Conference to be held 
Cleveland Engineering and Scien- 
tific Center. Details are available 
from CES, 3100 Chester Ave., Cleve- 
land 14, Ohio. 


June 22-24— 


National Machine Accountants 
Association. National conference 


and business show will be held 
34" Mark Hopkins Hotel, Fairmont Ho- 
YB DI RECT ACTI PIS) tel, and California Masonic Me- 
morial Temple, San Francisco. For 


S O a2 i» & | D VA AVA further information write NMAA, 


P. O. Box 3617, Rincon Annex, San 


FO be MAN | FO 2D Francisco 19, Calif. 


i, e. s NTI IN G June 26-July 1— 
American Society for Testing Ma- 
c eal terials. Annual meeting and exhibit 
at ' © When multiple scheduled for Chalfonte-Haddon 


mounts on 
mounted can Hall Hotel, Atlantic City, N. J. 
254” centers - ; ' oJ remove an inner ; 4 


More information is available from 


—up to 5 ie oe : 

units on a aa . 7s _ Se Sat ASTM headquarters, 1916 Race St., 
; st eee " disturbing wiring yh: od 

manifold. ai lle Philadelphia 3, Pa. 


valves. 


July 2-6— 
National Tool & Die Manufac- 
a © Direct solenoid turers Association. Summer meet- 
ae F operated— ing planned for Banff Springs Hotel, 
junetion box , ny industrial, Banff, Alberta. For details contact 
constant duty association headquarters, 907 Public 


—vapor-tight 
a" ” . Square Bldg., Cleveland 13, Ohio. 


TYPE: 


¥," capacity double or single solenoid, 
spring return — fast reaction for accurate 
control. 


2, 3, or 4 way, 2 or 3 position. 


7 spool types available to meet all require- 
ments. 


Furnished with standard equipment or to 


JIC standards. a , 
With junction box cov- 


ers off, valve design 

MEDIA: provides wide open 

Air, vacuum and all conventional hydraulic conduit for easy instal- 

fluids. lation of wiring. All 
wiring readily acces- 
sible. 

WRITE TODAY FOR Solenoid and junction 


box covers chained to 
DETAILED INFORMATION 
nee valve body. 


DISTRIBUTORS IN MAJOR CITIES COAST-TO-COAST AND CANADA 


BECKETT- HARCU Mi oe 6M AUTOMATION 
983 W. LOCUST STREET, WILMINGTON, OHIO chart for Na? recente? 


Circle 683 on Page 19 AuToMATION—June 1960 





Alvey .. . serving these famous names 
and many more 


ALWEw automatic 
Sorting and routing 


Ye | 
Oe | Te L Li wi 


Cc aa 


Multiple story manufacturing plants are not out of date. 


Multiple routing, from floor to floor or on one level, need 
not mean multiple expense. One Alvey conveyor system can 
sort and dispatch a variety of products or materials to 
different locations in a continuous flow, automatically . . . 
untouched by human hands! Scanning devices can “‘read”’ 
your packages and dispatch them to the right destination. 


Whether you need a completely-integrated conveyor system, 
or individual package handling units, put Alvey’s 


A. E. Staley Mfg. Co. Goodrich-Gulf Chemicals experienced, creative conveyor engineering to work for you. 
Armour & Co. Hiram Walker . ° . . ° . ° 
Royal McBee Corp. A.C.F.Wrigley If you’re planning to build, modernize—or if you’re simply 


Philip Morris Whitehall Laboratories open to new ideas—call in Alvey. No obligation for 
The Hoover Co. Anheuser-Busch consultation. Alvey Conveyor Manufacturing Co., 


Firestone 


Esso Standard Oil 9251 Olive Street Road, St. Louis 32, Mo. 


th ee" e moves more for modern industry 


ENGINEERED CONVEYOR SYSTEMS + PALLET LOADERS AND UNLOADERS + VERTICAL LIFT CONVEYORS 
ROLLER, BELT, APRON, PUSHER BAR, SPIRAL, AND SLAT CONVEYORS + PACKAGE HANDLING SPECIALTIES 
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SEQUENCE OF OPERATIONS 


. load 

. End mill slot and face mill 
. Cone point end mill pocket 
. Drill 7 holes Ag” to Ae” 


. Face mill and straddle mill 
root surface 


. Cut-off and face milling and 
slotting 2 places 

. Pocket milling 

. Tapping 2 holes 

. Drill 3 holes 


. Tap 3 holes 


— 


COMPLEX MISSILE WING GETS 24 
PRECISION OPERATIONS IN SPECIAL 
SNYDER PROGRAMMING TOOL 


at Martin Company's Baltimore Division 


Production rate, tolerances and part con- 
figuration dictated the fundamental de- D & 
sign concept of this exceptionally compact 


tool which has 11 stations and performs 


24 operations. CORPORATION 


The cycle can be automatic, semi-auto- eee 
matic or manual. Controls for multiple (Formerly Snyder Too! & Engineering Company) 


cycle operations are provided by utilizing 
basic circuits triggered by a programming 3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 


control device. Phone: LO 7-0123 
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rags detroit dateline 


Three views of an automatic transmission case. Holes in such parts are typically 
Cross machine for this part handles two others, 


machined on transfer machines. 


for the most part alike except for dimensions in hole patterns, and a fourth de- 


sign that is considerably smaller. 


Versatility in Demand 


” 


“MAKE up your mind if any .. . 
is one of those ancient sayings that 
can be misinterpreted several ways. 
One might infer a lack of mental 
facilities. Another might conclude 
that if there is something you want, 
set your mind to it. Still another 
message is to persuade one to choose 
between any alternatives. 

As the automakers are currently 
reshuffling production facilities to 
meet unpredicted (and unpredic- 
table) demands for compact cars, 
the need for versatile production 
equipment is brought more sharply 
into focus. Amid cries for standard- 
ization come countercries for flexibil- 
ity. The only answer seems to be 
to standardize on flexibility. 

Recently a top sales executive of 
a large machine tool builder was 
heard to speak of the building block 
standards as a big headache. The 
attitude expressed was that if these 
birds are so shot with the idea of 
interchangeable machine sections 
why can’t you take the engine out 
of a Ford and put it in a Plymouth. 
Some critics feel that if Volkswagen 
and Renault consummated such an 
arrangement it would be offered by 
Detroit in a matter of time. 

Although versatility may not be 
synonymous with indecision, the re- 
sults might bear a marked similarity. 
The automobile and the machine 
tool are both capital goods and each 
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reflects design considerations that 
are in demand in their respective 
marketplaces. The fact that your 
customer tells you he wants one 
thing and in turn buys something 
else is not only an inconsistency, it’s 
a fact of life. 

What per cent of the goods that 
flow to markets represents a switch 
of decision on the part of a cus- 
tomer is not reported by the Com- 
merce Dept., but it can be observed 
that a lot of business is transacted 
as a result of the customer’s single- 
mindedness wearing out before the 
vendor’s merchandise. This brings 
us to the more modern adage: “Why 
make up your mind—it’s not good 
for business!” 


Competitive Markets 


On the one hand automation is 
seen as a way to beat foreign com- 
petition and on the other it can be 
seen making the competition keener. 
It has been called to our attention 
that companies making containers, 
match packs, and the like are not 
threatened by foreign competition 
because their production facilities 
are so highly automated that ship- 
ping costs play a major role in prod- 
uct sales price. The foreigner can- 
not afford to ship such goods to 
U. S. markets. 

The domestic situation is so com- 
petitive that manufacturers of such 


By JAMES C. KEEBLER Managing Editor 


products are building small automat- 
ed plants in strategic market areas. 
Interestingly enough this brings 
other factors into prominence. Be- 
cause a smaller plant serves a small- 
er volume market there is a need 
for more versatile production facili- 
ties that can be reset to handle or- 
ders for different sizes or designs. 


Yes, Detroit too has moved into 
plants all around the country, but 
the circumstances of automation and 
the marketplace have not yet come 
to the place where models made out- 
of-state are at a serious competitive 
disadvantage. This too may come to 
pass. 


Achieve Flexibility 

It was our privilege to participate 
in the ASTME Symposium: “Auto- 
mation-Numerical Control” in De- 
troit at the Society’s 28th Annual 
Meeting. Some of the comments in 
and about the papers delivered for 
that symposium are interesting in 
light of the foregoing commentary. 
“Areas in Which Automation is 
Useful” was presented by William 
Goeckel of Snyder Corp., and “Field 
Experiences with Automation” by 
Robert Read of Cross Co. Both of 
these men made clear points con- 
cerning the versatility of building 
block type transfer machines. 


Goeckel indicated that flexibility 
features .. give transfer ma- 
chines much lower obsolescence 
rates than is usually accorded 
them.” He told of one transfer ma- 
chine built to produce automotive 
intake manifolds in 1948 that is still 
in production today. It has been 
efficiently altered and rebuilt ten 
times since then to suit what often 





were extensive design changes. 
Read cited an instance where two 
transfer machines had been installed 
to machine automatic transmission 
cases. A “long” line was set up to 
run either A, B, or C parts. A 
“short” line to run only A parts. 
After installation B became the big 
quantity item and the short line 
fas converted to handle that part 
only. Later the long line was modi 
fied to accommodate a fourth case, 
considerably smaller than the others. 
It was pointed out that these 
changeovers were accomplished in a 
short span of downtime for rebuild- 
ing because building-block construc- 
tion, interchangeability, and flexi 
bility features were engineered and 
built into the original equipment 
The paper by Wallace Brainard 
of Kearney and Trecker was ably 
handled in the meeting by their 
Russell Clegg. Brainard sees numer 
ically controlled machines helping 
the “continuous production” indus 
tries by making test models and pilot 
productions, “. . . may well be the 
answer to maintaining spare parts 
for obsolete models eventually 
reduce the cost of special produc- 
tion machines by becoming capable 


of making these machines.” He sees 
numerical control assisting in the 


automation of the decentralized 


plants of the future: 


“A railroad can transport raw ma- 
terials at less cost than any trans- 
portation method can handle the 
products made from the materials. 
With our production facilities con- 
centrated in a few industrial cen- 
ters. we transport the finished prod- 
uct over long distances, and the 
raw material over short distances. 
If we can reverse this, vast amounts 
of money will be saved. 

“As the costs of lower-production 
rates become competitive with ex- 
isting mass-production methods 
through the use of numerical con- 
trol, we will see a decentralization of 
manufacturing with a resulting re- 
duction in transportation costs. The 
flexibility of numerically controlled 
manufacturing and the availability 
of superior labor in more livable 
areas may well influence a trend to 
still higher standards of living.” 

Charles Chapman, manufacturing 
engineer of General Electric Flight 
Propulsion Div., was the user on 
the panel. His outfit sports five 
different numerical control systems 
on fourteen machine installations. 
They are standardizing on_ this 
method of achieving flexibility. 


What Tomorrow Brings 

“What Is the Future of Automa- 
tion and Numerical Control?” was 
discussed by Carl Stugard of the 


Snyder machine for milling, drilling, and tapping missile wings is like a transfer 
machine in that it has multiple stations in line and is built up of welded bases, 


arms and columns. 
tions 
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Single fixture indexes part successively to each of five posi- 
Some machining operations are carried out while part is being indexed 


Cincinnati Milling Machine Co. The 
pressures of evolution are seen to 
be pushing us in several directions. 
Stugard sees demands for mass- 
produced goods leading to more 
specialized, single-purpose machin- 
ery. At the same time he observes 
more demands for products made in 
small lots that would seem to call 
for general-purpose highly versatile 
machinery. His remarks concern- 
ing future combinations of fixed- 
program and_ selectable - program 
automation are particularly appro- 
priate: 

“The possibilities inherent in com- 
bination machines are especially at- 
tractive. Transfer machines in 
which some stations have fixed pro- 
grams and others have variable pro- 
grams controlled by tape are easily 
capable of being built today and a 
good many of them will be seen in 
the future. There is a good chance 
that these machines may be devoted 
less to metal cutting than to al- 
ternate methods of creating metal 
shapes, for the simple reason that 
the possibilities of speeding up the 
alternatives are greater than the 
possibilities of speeding up cutting 
itself.” 

Although it may appear that auto- 
makers are having trouble making 
up their minds as to whether they 
want stripped-down single-purpose 
machine tools or chrome-plated 
versatile production equipment, it 
is clear that they are looking for 
ways to get better manufacturing 
facilities for less money. This single- 
mindedness may be an opening for 
Carl Stugard’s wish that the machine 
tool builders could price and sell 
improvements such as numerical 
control on the basis of savings in 
tooling and time instead of the 
basis of cost to make the machine. 


To do this would require some 
reorienting on the part of the sellers 
as well as the buyers. The empha- 
sis would have to come off selling a 
machine that it is hoped the cus- 
tomer will find a use for. Strong 
effort would need to be placed on 
providing the prospect a manufac- 
turing engineering analysis to show 
the savings that can be achieved by 
a proposed new installation. The 
question: “Will you pay me so much 
if I can save you such an amount?” 
would be inherent in such transac- 
tions and more equipment would 
be sold to supply the versatility that 
is in demand today. 
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ARO Is YOUR ANSWER— 
LOW COST 


DRILL 3,000 per hour 


Set up any number of Aro Self-Feed Drills in 
single fixture, then drill up to 3,000 holes per hour 
automatically. Capacities from 7¢"" to 4%" . . . speeds 
from 500 to 20,000 rpm . . . stroke lengths from %" to 
6’’. Use any combination of types and speeds, mount 
drills in any position. 


TAP 2,400 per hour 


Combine your drilling and tapping operations in 
one fixture and eliminate costly handling. Aro Self-Feed 
Tappers have capacities up to % '’-20 in mild steel, or 
larger holes in softer materials. Speeds of 500, 900, 
1,450 and 2,700 rpm. Stroke lengths up to 1%”. Ac- 
cessories for precision depth. 


FASTEN 3,000 per hour 


Go automatic on your threaded-fastener operations 
with Aro Self-Feed Screwdrivers-Nutsetters. Standard 
range of speeds for the most commonly specified screw 
sizes. Uniform torque settings held within close limits. 
All models available with precision ball-type clutch. 


LET ARO TELL YOU HOW — 


Without obligation, give us brief details of 
any drilling, tapping or fastening job which 


you would like to automate . . . your blueprint 





would be helpful. We will send our recommen- 


A typlenl tntelletion dations or have a representative call on you. 


Aro’s automated top- 
making machine. 


© 
THE ARO EQUIPMENT CORPORATION, Bryan, Ohio 
ARO Aro of California, 3141 S$. Grand Ave., Los Angeles 7, Calif. 
Aro Equipment of Canada Ltd., Rexdale (Toronto), Ontario 
Offices in All Principal Cities 
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FEATURED IN CONTROL SYSTEMS OF MISSILE PROGRAM! 


New BFLOW 
CONTROL VALVES 


















Model P 8622-12 \ 7 
Pipe Tap 14"—114” \ 
Capacity 125 G. P.M. ‘ 


Model P 8622-02 
Pipe Tap 4"—%" 
Capacity 6 G. P.M. 


3000 P.S.|. : Sub-Plate Mounted 


Rivett Hydraulic Flow Control Valves 
are now being introduced to the trade 
after four years of thorough field testing 
in advanced applications for both govern- 
ment and industry. These valves may be 
used as ordinary ‘meter in,”’ ‘‘meter out,” 
or “bleed off” types of compensated flow 
control valves by keeping the bypass port 
plugged in the subplate, and piping the 
“inlet’”’ and “outlet’”’ ports as desired. 
This usage means excess oil is spilled over 
a relief valve so pump is always at full 
horsepower. 


RIVETT, INC. 
Dept. AU-6, Brighton 35, Boston, Mass. 
The Better You Know Hydraulics — The Better You Like> 


pressure compensated 

















Pipe Tap %"—1" 
Capacity 30 G. P. M. 










Model P 8622-03 
Pipe Tap %"—'” 
Capacity 16 G. P.M. 


On some meter-in circuits, with the “‘by- 
pass’’ port piped to tank, the “‘inlet”’ and 
“outlet”? can be piped as above, but any 
excess oil fed to the valve will flow to 
tank. As long as the fluid motor or cylin- 
der is working at less pressure than sys- 
tem relief valve setting, the Rivett 3- 
port flow control will maintain oil flow 
to the work as set, the bypass port will 
flow excess oil to tank at the work pres- 
sure, and therefore the pump is using 
horsepower only at the rate determined 
by work requirements. 
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Model P 8622-06 









FEATURES 
1 


Knife edge orifice 
positively assures 
consistently uniform 
low flow; and mini- 
mizes change of flow 
when change of fluid 
temperature occurs. 


2 


No drain connection 
required because 
special pressure 
balanced Teflon 
seals are used. 


3 


Maximum flow ca- 
pacities up to 125 
G.P.M. in 14%” size 
are standard, 


4 


Valves are usable as 
two port and three 
port models. 


5 


Vernier knob has 
provision for safety 
lock wiring. 


6 


Valves are available 
with return free-flow 
check, 
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One of the first full-scale chemical processes to be controlled by a computer 
is located at the Calvert City, Ky., plant of B. F. Goodrich Chemical Co. 
This view shows the control room for the closed-loop control of a vinyl 


chloride monomer plant. 


In the foreground is a Thompson-Ramo-Woold- 


ridge Products Co. RW-300 computer which scans and logs data and con- 


trols the process. 


The company is planning to extend the system to log- 


ging and control of an adjacent acrylonitrile plant without further addi- 


tion of equipment. 


Original estimates indicated that the installation would 


pay off in 3 to 4 years from control of the vinyl chloride plant alone. 


Comparing Notes 


COMPUTER control of processes is 
one area of automation where much 
has been promised for the future 
but only a few concrete accomplish- 
ments are on the books at the pres- 
ent. Progress has been made in this 
area, but it has been limited mainly 
to the chemical and petroleum proc- 
essing industries. 

In April, representatives of these 
industries got together in Los An- 
geles at the 2nd Symposium for 
Pilot Plant Automation to compare 
notes and to find out just where 
the state of art stands at the pres- 
ent time. The event was sponsored 
by process control equipment build- 
ers — Consolidated Systems Corp.; 
Control Systems Div., Daystrom 
Inc.; and Thompson-Ramo-Wool- 
dridge Products Co.—but the user 
companies carried the ball as far as 
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organizing the meetings and getting 
the facts in the record. 

Attending the 2-day affair were 
over 120 research and engineering 
leaders representing more than 60 
chemical, petrochemical, and petrole- 
um refining companies interested in 
automating processes. The list of 
participants reads like a Who’s Who 
of these industries for it included 
such well-known companies as Tex- 
aco, Gulf, Socony Mobil, Standard 
Oil Co. of Ohio, Shell, Richfield, 
Humble Oil, Phillips Petroleum, 
Monsanto Chemical, Cities Service, 
E. I. du Pont, Celanese Corp., Allied 
Chemical, American Cyanamid, 
Union Carbide, U. S. Rubber Co., 
B. F. Goodrich, Autonetics, Aerojet- 
General, International Business Ma- 
chines Corp., and Fluor Corp. 

The symposium was divided into 


westerm trends 
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By PATT PATTERSON 


Los Angeles, Colif. 


panel sessions covering four aspects 
of computer control that were con- 
sidered of most interest to users 
and potential users of this and other 
automation equipment in _ pilot 
plants. These topics included the 
status of equipment and the state 
of the art, technical and economic 
objectives, case histories of existing 
installations, and the effect of auto- 
mation on research strategy. 

A number of generalizations can 
be made from the opinions expressed 
at the symposium, Results from ini- 
tial installations indicate that the 
use of computers in pilot plants 
makes possible more complete test- 
ing and control, more rapid data 
gathering and processing, and conse- 
quently more sophisticated design 
techniques for full-scale plants. How- 
ever, there are some widely differ- 
ing opinions about the economic 
value to be derived from computer 
control of pilot plants. With many 
millions of dollars being spent on 
research and development today, 
anything which improves the pro- 
ductivity of this effort should pay 
real dividends. Benefits from pilot 
plant automation will not show up 
as reduced annual development 
costs, but instead will appear as 
earlier reduction to commercial prac- 
tice of the concepts developed and 
as the ability of the same number 
of technical people to work on more 
problems. 

Some engineers believe that bene- 
fits attributable to computer control 
should be carefully identified as 
such, and these benefits should be 
used to justify the installation. 
Others feel that the application of 
computers to pilot plant control 
should be considered as an engineer- 
ing research project in its own right. 
And still others tend to believe that 
too much time and money are be- 
ing spent in trying to justify the 
use of these tools compared to the 
time and money frequently expend- 
ed in making decisions affecting 
much greater financial commitments 
which often have less potential gain. 
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FOR QUALITY ... PRODUCTIVITY ... PROFIT ... MODERNIZE WITH GENERAL ELECTRIC 


LIMITING COUNTING 


Record production without touching 


Limit extrusions with new transis ‘ 
1 counted objects at speeds up to 600 


torized relay featuring miniature F 
light source and photocell holder a iambmcnn tes: seis are 


Inspect continuously for tears or Regulate loop length and shape with hy 
breaks in moving web with photo- this self-contained photoelectric relay 
electric scanning system : no tubes or transistors 


A COMPLETE LINE OF GENERAL ELECTRIC CONTROL DEVICES 


Photoelectric controls Electronic devices Photoelectric systems 
General-purpose Timers Smoke-density indicators 
High-speed Resistance-sensitive relays Side-register controls 
Long-distance Voltage-sensitive relays Cut-off register controls 
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CONTROLS 


FOR AUTOMATION 






3 


PHOTOELECTRIC CONTROLS 


SORTING 


Switching . . . inspecting . . . counting . . . diverting .. . 
sorting . . . controlling. These are but a few of the 
hundreds of applications where General Electric 
photoelectric controls are helping our customers move 
closer to the benefits of automation— increased pro- 
ductivity, lower costs, higher quality. 


Users are finding new ways to fit General Electric 
photoelectric devices into their production processes 
every day ... for good reasons: These versatile G-E 
controls are designed for heavy-duty industrial use. 
They’re easy to install, and require virtually no main- 
tenance. They are highly dependable throughout a 
long operating life. In fact, General Electric photo- 
electric controls feature lamps with life expectancy 
of 10,000 hours—more than a year of round-the- 
clock operation! 


ONE-YEAR WARRANTY, IMMEDIATE STOCK SHIPMENT 


General Electric photoelectric and electronic de- 
vices carry a standard one-year warranty for your 
protection. And, your order for standard catalog 
devices is filled immediately from one of six regional 
warehouses. Also, replacement parts are warehouse- 
stocked, too, for your convenience and protection. 





For expert help in applying General Electric photo- 
electric devices to your operations, call your nearby 
G-E Apparatus Sales Engineer or Distributor today. 
And, for your personal copy of our Photoelectric 
Devices catalog, mail the coupon below. General 
Electric Co., Specialty Control Dept., Waynesboro, Va. 





SR Ee eee ™“ 
! | 
| SEND TODAY FoR FREE CATALOG | 
1 General Electric Co., Section C793-02 ! 
; Schenectady 5, New York 
| Please send me a copy of the G-E Photoelectric | 
| Control catalog, GEA-6822, with description, speci- | 
fications, and pricing data on the complete line. 
| Name __ ¥ oa simi l 
Company sini 
Address 
| City State | 
ee ee ee ans ee ae ee a ED Ea ea a aaname ' 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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PINPOINT 
HEAT CONTROL 


ve 


é 


SIMPLYTROL'S 
ANTICIPATING ACTION 
4 
WITHIN +1 F. 


OF SET-POINT 


Temperature controlled by the Simplytrol behaves the way you 
want it to. It doesn’t soar or sag. It can’t. Simplytrol’s special 
time-proportioning anticipating circuit senses temperature build- 
ups, and modifies the heat cycle well before over-shoots can occur. 
Control consistently follows the straight-and-narrow . . . within 
+1°F. of set-point. 

For all its precise performance, Simplytrol is a surprisingly un- 
complicated device. The A.P.I. meter-relay (good for at least 
ten-million decisive “make-break” operations) is its primary com- 
ponent. Actuated directly from the thermocouple input signal, 
the meter-relay needs no amplifying circuits or vacuum tubes. 
Consequently, Simplytrol’s operation is exceptionally stable; there 
is no drift or signal distortion. 

There are three basic Simplytrol models available in thirty 
ranges from —400°F. to 3000°F., and packaged in a variety of 
mounting cases. One could be just the temperature controller 
you've been looking for. All are fully described in new Bulletin 
108 . . . yours for the asking. 


ASSEMBLY PRODUCTS, INC. 
Chesterland, 27, Ohio 
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An interesting development was 
the increasing number of user com- 
panies who have installed or are 
planning to install computer control 
directly in full scale operating plants 
—completely bypassing the pilot 
plant. The reasoning behind this 
fact was that there were already 
too many variables in pilot plant 
operation. The effects and economies 
of computer control can be ade- 
quately determined in installations 
where a process is established, and 
a satisfactory end product is made. 

The concept of computer control 
in fields other than chemical proc- 
essing is a long way from being 
realized. The major lack seems to 
be in sensing devices rather than 
in the ability to program a computer 
to recognize required operating 
changes and provide proper con- 
trolling impulses. Transducers for 
solids processing have not been de- 
veloped to a stage of practical op- 
eration, and the concept of computer 
control is being held back by the 
requirements for adequate and ac- 
curate transfer and positioning tech- 
niques. However, it is entirely with- 
in the realm of possibility for a fac- 
tory of the future to be planned 
with complete computer control of 
all work flow, probably integrated 
with numerical control of individual 
pieces of manufacturing equipment. 

In the chemical process industries, 
the problem of transfer and position- 
ing is minor since the products in- 
volved are primarily liquids and 
gases which can be made to flow 
through pipes and ducts in proper 
concentrations, Even here, computer 
control is a relatively new and iso- 
lated phenomenon for there are only 
a handful of on-line computer con- 
trol installations in existence. Most 
of these setups are in pilot plants 
or small units of larger installations 
and were installed to determine the 
effects and economies produced by 
computer control. 

The commodity of time in indus- 
try is precious. If computer control 
can save time, its cost will probably 
be justified many times over. The 
question is not whether the chemical 
processing industries—or any indus- 
try—should automate, for automa- 
tion is already a necessity. The ques- 
tion is, how quickly and how fast 
shall they automate? The people 
who have the greatest difficulty in 
applying automation are often the 
ones who have the most to gain. 
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CrAY L©O R ID PACKAGING DELIVERY 


IS ALWAYS ON THE BALL 


Your packaging operation can’t get to first base without steady 
container delivery. So make Gaylord your mainstay— 

because Gaylord’s 16 plants all over the country pitch in to keep 
your boxes coming, day in and day out, when you want 

them, where you want them. 


Don’t let erratic supply throw you a curve. Call your nearby 
G-Man now, and get him on your team. 
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T/R Characteristics of Model 242P 
Edison Resistance Temperature Detector 


THE PRECISE TEMPERATURE 


tion of Edison RTDs, 


reproducible. Their use in Wheatstone bridge circuits 


New manufacturing methods and new materials now 
enable Edison to offer a wide variety of Resistance 
Temperature Detectors for virtually any industrial tem- 
perature measurement. Edison RTDs indicate, record or 
control temperatures precisely and quickly, over a long 
period of years — without drifting, without maintenance 
and without errors due to ambient temperatures, stray 
elecrical fields, nuclear radiation, shock or vibration. 
Because its principle of operation is based on the 
fact that the electrical resistance of metals increases 
with temperature, the Edison RTD is inherently accu- 
rate. Its accuracy is attested by the fact that in the 
temperature range of minus 300°F to plus 1220°F the 
platinum RTD is the International Temperature Scale. 
Since high-purity noble metals are used in the construc- 


they are extremely stable and 
simplifies instrumentation by permitting the use of higher 
levels of power than is possible with either thermo- 
couples or thermistors. 

Standard detectors are available for use in the bear- 
ings of all types of machinery, to measure temperatures 
under nuclear radiation, on air Compressors or in any 
chemical or petrochemical process. A wide variety of 
detectors for special purposes and for measurements to 
1,800°F is also available from Edison, leader in the field. 


Send for catalogue 3016 describing 
Standard Edison Temperature Detectors or send 
us your requirements for special detectors. 





Thomas A. Edison Industries 


INSTRUMENT DIVISION 


86 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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Goals and Guarantees 


“Hit-or-miss technical development is not adequate in 

today’s conditions. In the beginning, many a small com- 

pany can justify a technical research group only in terms 
of quality control. But, in the long run, staying in business 
may hinge on technical development.” With these words, a 
recent Small Business Administration publication keynotes 
some pertinent facts on getting into research. Pointedly this 
business aid comments that quality control is necessary and 
valuable in production but research may be even more im- 
portant. Especially emphasized is that phase of research 
directed toward improving production processes. 


A key factor in planning such manufacturing research and 
machine development is the advantageous tax treatment avail- 
able. Under Section 174 of the IRS Code, engineering research 
and experimentation expenditures may be handled by any one 
of three methods: 1. Charge the expenditure against income 
for the year in which it was paid or incurred; 2. Defer charges 
against future income starting amortization when benefits are 
first realized from the equipment and ranging up to five years; 
3. Charge the amounts as capital expenditures. Equipment 
builders as well as users should neither neglect the opportunities 
available nor overlook the restrictions imposed by the new 
regulations. 


Some important considerations are involved in decisions 
involving research expenditures, however, and must be seriously 
evaluated. Accurate determination of equipment useful life is 
a critical factor in selecting the proper method. Actual equip- 
ment construction costs such as labor, materials, etc., must be 
carefully segregated from engineering research costs not directly 
attributable to the machinery itself. Most important, where 
performance guarantees are exacted and the taxpayer takes no 
risk, no portion of an expenditure can be deducted on a research 
or experimental basis. Here the difference between engineering 
goals and performance guarantees must be adequately rec- 
ognized so as to avoid limiting the assignment of such invest- 
ments as deductible expenses, as specified in the IRS Code. 


Well thought out policy and planning can make manu- 
facturing research programs effective and highly profitable in 
the years ahead. Future manufacturing leadership will de- 
pend on it. 


Clearly, as the need for automation progresses, long-range 
manufacturing research becomes more and more imperative. 
And, it is important to recognize that effective manufacturing 
research does not evolve of itself precisely as needed. Neither 
can it be expected to come completely free through the generos- 
ity of equipment vendors. It is a well planned investment in the 
future. 

a, \ 
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MANUFACTURING RESEARCH 


PHILOSOPHICAL AND 


By ROGER W. BOLZ, 
Publisher-Editor 


—— 
Why are progressive manufacturing con- 
cerns putting increased emphasis on re- 
search and development of production 
processes and equipment? What policies 


MANUFACTURING INDUSTRIES have 
changed radically in general character over 
the past decade. Under the impact of automa- ie : 

2 ——% cenchaicg snag, “ttn a are they using to determine where costs 


tion few of the old parameters for decision making 
remain valid today. Not the least of those requiring 
fresh approaches are capital equipment acquisition, 
equipment engineering, manufacturing research, in- 
dustrial accounting procedures, and depreciation. 

Perhaps most significant among the changes in 
the industrial picture is the dynamic rise in manu- 
facturing engineering research. One lesson that has 
been learned through bitter experience in critical 
areas is that few industries can remain competitive 
without adequate investment in manufacturing re- 
search. No other factor is more potent in establish- 
ing the profit or loss position of any company. 

Although most manufacturers pay for such re- 
search one way or another, proof of the fact that 
many already recognize the value of manufacturing 
research enough to invest consistently is plentiful. 
More than 25 per cent of manufacturers today ac- 
tually have regular staffs devoting time to this en- 
deavor. Many more engage in such activity in less 
formal manner. The critical factor of note here is 
that in no other way will it be possible to combat 
inflation, rising wages, and competitive forces, both 
local and foreign. 

The end result of manufacturing research is manu- 
facturing equipment to carry out the newly devel- 
oped or advanced methods of manufacture. Today 
this equipment is almost invariably of automated 
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of such manufacturing research should be 
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character, and here again the part played by re- 
search and engineering assumes a major role. Manu- 
facturing engineering plays a dual role in develop- 
ment of improved lower-cost production processes 
and in development of equipment to carry out these 
processes. 

In the management of modern day enterprises, 
the key part played by manufacturing engineering 
requires recognition from a technical standpoint first 
but, equally important, also from a capital acquisi- 
tion standpoint. In the throes of the changes taking 
place it is all too easy for the engineering phase 
to become lost in clinging to past practices. 

Not only is it desirable today to establish a formal 
group within the company or other means for devel- 
opment of new methods and machinery but it is also 
desirable to establish adequate means for handling 
such research and engineering costs. Adequate 
guideposts are already on hand and used widely 
enough to provide proof of advisability. 

In evaluating your position for the coming decade 
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AND CAPITAL COSTS 


PRACTICAL CONSIDERATIONS 


charged? How do income tax provisions 
and depreciation plans affect these con- 
siderations? Comments from manufac- 
turing leaders throughout American in- 
dustry form the basis for this discussion 


of these related topics. 
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it is desirable to raise a few questions: Is it safe busi- 
nesswise to wait until competition forces the issue 
or is it better to be prepared with improved methods 
to maintain your profit ratio? Can you afford to 
take the attitude that someone else can pay for en- 
gineering your new automated equipment? Is it 
good business to bury equipment engineering costs 
in capital costs and hope for better depreciation al- 
lowances? Might not manufacturing engineering 
costs—largely research where automated equipment 
is concerned—provide a better financial picture if 
handled separately as they should be? A look at 
some of today’s thinking on these subjects will offer 
some positive guideposts for action. 


> Manufacturing Research 


Few other investments in manufacturing opera- 
tions can equal the profits possible by means of new 
manufacturing techniques or innovations in pro- 
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FOR MANAGEMENT 


duction methods. Concentration of basic and applied 
research unfortunately has been primarily in terms 
of end products, not processes. In the scramble for 
new products the real values of new methods and 
equipment are easily overlooked. 

This tendency to overlook the research and engi 
neering phase of manufacturing has been emphasized 
by Eliot Janeway' with this comment: “In recent 
years, the kind of engineering skills that set up pro- 
duction and make it tick have tended to get lost 
in the shuffle between the scientists at one extreme 
and labor at the other.” 

Fruitful research in manufacturing requires a 
thorough, continuing long-range program solidly 
backed by top management. Seldom can quick re- 
sults be expected. In commenting on the value ol 
superior research and development pro- 
grams directed toward improved facilities and equip- 
ment, Mr. J. W. Keener, president and chief exec- 
utive officer, B. F. Goodrich Co., says: “. . . after a 
new capital facility is completed, it takes six months 
to two years for the plant to reach a profitable level 
of operation. Eleven new plants or expansions that 
have not yet made their contributions to B. F. 
Goodrich net income or to unconsolidated company 
equity growth should start producing income at 
conservative levels this year. Another six should 
become profitable in 196] and four more in 1962 
to 1964.” 

In altogether too many instances it appears that 
industry more or less expects production research 
to take place automatically when it comes time to 
replace equipment or tool up a new product. A 
common fallacy appears to be that all that is needed 


IReferences are tabulated at end of article 
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is a large number of quotations from equipment 
builders, without first researching and setting up 
rather complete specifications.* 

. if we are in- 
terested in some new equipment, for instance, we 
would contact all the manufacturers of this type of 
equipment. We would fully expect that these manu- 
facturers in their quotations would include their en 


As one works manager puts it: “ 


gineering time to work out or develop systems or 
methods for our use. In such a case, the company 
that receives the order for this equipment is the one 
that is then reimbursed for the engineering time. 
The other manufacturers must charge this out as 
an ordinary company expense 

“In this age of automation to remain competitive 
we must be sure that we are buying the best equip- 
ment possible in order to be able to produce in the 
least time. Unless suppliers of equipment analyze 
tooling, methods, etc., thoroughly before quoting, 
we could never be sure that we were getting the 
best deal.” 

However, owing to the volume of such engineer- 
ing work, equipment builders are finding it dif- 
ficult to absorb such costs and either must decline 
to bid or shortcut the effort involved. D. E. Moat, 
vice president-marketing of Leeds & Northrup Co. 
indicates the problem this way: “With the increas- 
ing complexity of the technical requirements today 
we have been forced to recognize that special engi- 
neering is a part of the production costs on special 
equipment. All manufacturers who are called upon 
to produce special equipment are moving in the 
direction of including these engineering costs as 
direct costs of sales rather than dealing with them 
through the applied overhead route. I believe that 
this is essential if we are to obtain accurate costs 
on special jobs, particularly when the amount of 
engineering will vary from job to job. At least this 
is the preferred procedure from the standpoint of 
the equipment manufacturer.” 

Another way of viewing the situation creates cause 
for real concern. Will a failure to recognize research 
and development costs in manufacturing processes 
result in a drying up of valuable sources? There is 
good reason and ample evidence to conclude it will. 
In commenting on the problem, G. E. Seavoy, vice 
president of Whiting Corp. has this pertinent com- 
ment: “An example of this is an inquiry recently re- 
ceived for highly automated equipment in which 
pushbutton control was specified in a broad sense 
only as a requirement. Normally such equipment, 
nonautomated, would sell for $45,000 to $50,000. To 
do what the customer wanted would raise the selling 
price to $100,000 to $110,000. In order to make a 
safe estimate, over 3,000 hours of presale engineering 
would be required. At $6.00 per hour, this would 
represent gambling $18,000 in the preparation of 
a quotation with no assurance of getting the order. 

“All this served, however, to formulate a_ policy 
with regard to situations like this, namely, that when 
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the inquiry indicates that engineering will be rela- 
tively excessive, that the risks involved are accord- 
ingly abnormal, that it is border line in other aspects, 
either negotiate on a cost-plus-fixed-fee basis be- 
fore making a quotation or else refuse to quote. 
Furthermore as equipment builders we would be 
uninterested in selling the engineering unless there 
were a commitment to buy the physical machinery.” 

In the same general vein, J. J. Jaeger, president 
of Pratt & Whitney Co. Inc., comments in_ this 
manner: “ there is a correlated problem which 
many of the equipment manufacturers now recog- 
nize. It becomes increasingly difficult and expensive 
to study and arrange the proposals that are now 
being requested for many projects. It becomes a 
great question in my mind how much longer it will 
be possible to provide these quotations without some 
charge to the individual requesting these proposals. 
It appears in many cases that requests of this sort 
are being made for the basic information of the in- 
dividual and in other cases merely to support another 
proposal that has already been basically accepted. 
I think this places an unfair burden on the manu- 
facturer of equipment and it obviously must reflect 
in his average sales price of all equipments. I think 
you recognize that in like manner the direct engi- 
neering that is done on an order might well be 
considered a separate research expense; so too, might 
the proposal studies, which are required in many 
cases be viewable as a current expense rather than 
capitalized as a portion of the capitalized investment.” 

Regardless of whether activity, that of necessity 
today must be classified as engineering research, 
is carried out in-plant or obtained outside, it must 
be bought. There, of course, can be no “free” engi- 
neering realistically speaking. Good management 
demands recognition of both the urgent necessity 
for manufacturing research and the proper account- 
ing procedures with which to handle it as a legi- 
timate company expense. 
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A Plan for Equipment Contracting 


Because equipment can vary widely in character 


complexity, the amount of special engineering and/or manu- 
To properly handle 


facturing research involved also varies. 


various types of jobs, typical contracts are arranged 


suit. As a guide, Glenn A. Barth, president, Barth Corp., 


submits this system for consideration: 


1. Firm Price—Design and Build: Applies mainly to simple 
If a firm price is re- 
quired by the customer, sketches are made by Design and 


devices and simple special machines. 


priced by Estimating. 


2. Firm Price Design—Approximate Price Build: Applies 


to moderately simple equipment. 


Item 1 except firm price on build is reached after designs 


are completed and approved by customer. 


3. Firm Price Design—No Price on Build: Applies to rela- 


tively complex equipment. 
after completion of design work. 
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Procedure same as for 


Firm price on build is reached 


This applies to complex equipment. 
| 


price is reached during this design phase. 


or “determine the feasibility of.” 
if project is not practical. 


contract work. 
be set up: (a) Total Contract Value; (b) Design and Build 
Rates; (c) Material and Subcontract Markup; (d) Items 
Classifying Direct Labor; (e) Liaison Engineering Service 
Charge; (f) Terms. 


> Capitalize or Expense? 


In recognizing all basic research, whether for a 
particular machine development or a complete line 
installation, it appears to be rather commonplace to 
expense such costs when development is carried on 
in-plant. In commenting on this phase, the general 
practice is pointed up by Edward N. Evans, presi- 
dent of Cambridge Wire Cloth Co.: “We are most 
unfortunate in our type of manufacturing because 
there aren’t standard spiraling machines obtainable 
to manufacture woven wire conveyor belts. Since 
these machines have to be made in our machine 
shop, we naturally find it necessary to do our own 
engineering and designing, which is handled as cur- 
rent manufacturing research expense.” 

Along these same lines is this statement from 
Kurt Hesdoerffer, administrator, automation and 
equipment development, Radio Corp. of America: 
“It is the practice throughout RCA to budget en- 
gineering, development and ‘debugging’ and run-in 
costs as overhead and to distribute these charges 
together with other overhead expenses throughout 
the division or department. Successful developments 
are capitalized on the basis of their reproductive 
cost.” 

That the research involved today in developing 
modern processing facilities is indeed recognized 
is evidenced by this comment from the president 
of another large concern: “Today an extraordinary 
amount of research and engineering expense, both 
on the part of the purchaser in making prelimi- 
nary studies of the need for such machinery and 
on the part of the supplier in designing and con- 
structing special purpose machinery, is incurred. 
In many cases the automation machinery supply 
people perform a segment of research and engineer- 
ing development for the customer.” 


4. Approximate Price Design—Approximate Price Build: 
Type of contract usual- 
starts with customer authorization of initial design ex- 


penditures, usually a percentage of design price. Firm design 


Firm price on 


build is reached after completion of design work. 


5. Not to Exceed Initial Price Design: This contract is 


established on difficult and extremely complex equipment. 
It may include such phrases as “investigate the problem of” 


Contract will terminate 
If it is deemed practical, the 


stages that follow are: (a) Approximate Design Cost; (b) 
Firm Design Cost; (c) Firm Build Cost. 


6. Time and Material—Design and Build: This is for sub- 
Here complete details of the contract must 
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Studying engineering research costs from a gen- 
eral accounting standpoint provides a practical ap- 
proach to the problem. The “Accountants’ Hand- 
book”*® presents the basic considerations: “Devel- 
opment costs may be incurred in large amounts in 
connection with some special department, project, 
or process, long after the business as a whole has 
been launched. Ideally such costs should be col- 
lected in an appropriately labeled account and 
treated as an asset until such time as it becomes 
proper to amortize the investment against the rev- 
enues realized, or, in the event that the result is 
unsatisfactory, to write off the item as a loss. 

“The foregoing comments may be applied to 
costs of experimentation, testing and the like. Where 
such costs represent a regular activity of the busi- 
ness, necessary to maintain the position of the en- 
terprise, they may well be treated as current charges; 
where such costs are incurred on a large scale in 
connection with some special project or undertak- 
ing, capitalization is not improper. In income tax 
administration, cases have arisen in which costs 
of developing patents and special processes have 
been excluded from current charges to income.” 

In following out such proposed procedure, the 
question often arises as to the practical aspects. Can 
such flexibility of handling costs be used? Is it ac- 
ceptable? R. J. Van Dame, controller, Lincoln 
Electric Co., has this to say: “As you are aware, 
Section 174 of the Internal Revenue Code of 1954 
permits a taxpayer to treat research expenditures, 
paid or incurred by him during a taxable year in 
connection with his business, as expenses which are 
not chargeable to his capital account. It has been 
our practice to deduct such charges from taxable 
income and, barring any change in the Code, we 
would expect to continue this policy. 

“On the other hand, if we were to place an order 
for some special machinery, involving a substan- 
tial amount of unusual engineering expense by the 
producer thereof, we would undoubtedly request 
an invoicing apart from the amount of machinery 
billing, because we feel that such engineering ex- 
pense should be treated as a current manufactur- 
ing research expense rather than a capital invest- 
ment.” 

In spite of many comments to the contrary, Sec- 
tion 174 of the Internal Revenue Code of 1954 per- 
mits a selection of any of three basic methods for 
handling engineering and research costs in the 
manner most suitable.* These alternates are: 1. 
Charge the expenditures against income for the 
year in which it was paid or incurred. 2. Defer the 
charges against future income starting amortization 
when benefits are first realized from the equipment 
and ranging up to five years. 3. Charge the amounts 
expended to regular capital account. 

Regulation §1.174 points out that Section 174 of 
the Code applies only to specific areas of research 
and experimentation and pretty clearly outlines the 
application: provisions of this section apply 
not only to costs paid or incurred by the taxpayer 
for research or experimentation undertaken directly 
by him but also to expenditures paid or incurred 
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for research or experimentation carried on in his 
behalf by another person or organization (such as 
a research institute, foundation, engineering com- 
pany, or similar contractor) .. .” 

important 
concerning 


involved in 
how- 
ever, and must be seriously evaluated. Accurate de 


Some considerations are 


decisions research expenditures, 
termination of useful equipment life is a critical 
factor in selecting the proper method. Actual equip- 
ment construction costs such as labor, materials, 
etc., must be carefully segregated from the research, 
engineering, and experimentation costs not directly 
attributable to the machinery itself (see box). But, 
most important in the entire consideration is the 
risk involved. Where performance guarantees are 
exacted and, in fact, the taxpayer takes no_ risk, 
no portion of the expenditure can be deducted on 
a research or experimental basis. 

Here, the buyer of equipment must be careful 
to understand the difference between engineering 
goals and performance guarantees in order to avoid 
limiting the assignment of such investments as de- 
ductible expenses: “No deduction will be allowed 
if the taxpayer purchases another’s product under 
a performance guarantee (whether express, implied, 
or imposed by local law) unless the guarantee is 
limited, to engineering specifications or otherwise, 
in such a way that economic utility is not taken 


into account Similarly, no deductible expense 


is incurred if a taxpayer enters into a contract for 


the construction of a new type of chemical proc- 
essing plant under a turn-key contract guaranteeing 
a given annual production and a given consumption 
material and fuel per unit. On the other 
hand, if the contract 


of raw 
contained no guarantee of 
quality of production and of quantity of units in 
relation to consumption of raw material and fuel, 
and if real doubt existed as to the capabilities of 
the process, expenses for research or experimenta- 
tion under the contract are at the taxpayer's risk 
and are deductible under section 174(a).” 
Discussion of this general 


problem with top 


management across industry indicates that prac- 
tical use of these methods for handling such legiti- 
mate research costs is being made, Typical of such 
comment is that of Harris Zeitzew, director, manu- 
facturing administrative department, Capitol Rec 
ords Inc.: “We believe that developmental engi- 
neering costs should be treated as current expenses. 
Under present tax laws, we are authorized to take 
deduction for these expenses on a current basis, with- 
out being forced to capitalize any portion of such 
expenses. We feel that this policy should be con- 
tinued, since we are securing an immediate tax ad- 
vantage. 

“However, in the case of developmental engineer- 
ing projects out of which some usable piece of equip- 
ment is finally developed for plant use, we believe 
that the equitable procedure would be to have the 
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equipment appraised at the time of completion. The 
appraised value would include only those costs 
that would be incurred in the manufacture of a 
duplicate of the equipment. We would then be in 
a position to charge our capital equipment account 
this amount, and could then credit our engineering 
development cost account, The excess cost above 
the actual amount capitalized would remain as a 
tax deduction.” 


Another strong case is made by B. F. Butts, vice 
president-production, Cinch Mfg. Co.: “Specifically, 
we at Cinch Mfg. Co. have invested heavily for 
years in automatic manufacturing equipment. These 
expenditures exceeding $100,000.00 per year have, 
for the most part, been designed for the assembly 
of electronic components, i.c.: Tube sockets, con- 
nectors. These products have, on the average, a short 
life due to technical obsolescence and are in most 
instances produced to specific customer design spe- 
cifications. In view of these characteristics, the Bu- 
allowed the full 
charge-off of all costs, including both design and 


reau of Internal Revenue has 
construction, as an expense in the year of acqui- 
sition or on an as-completed basis. 

“This may well sound as if we have achieved 
a major concession. In some respects we may have 
received consideration, but all of these funds have 
been spent on products of a high degree of obso- 
lescence and this appears to be a key point.” 

Another vice president of an automotive parts 
firm concurs: “This is sound thinking, and has 
been done for years by allocating such costs sepa- 
rately, rather than tying in with basic equipment 
costs.” 

Observing that individual practices will vary de- 
pending on the particular company fiscal and ac- 
counting policies, W. M. Moffatt, executive vice 
president, American Brass Co., has this to say: “In 
general it is our practice to charge all basic re- 
search, whether for a machine type or product line, 
to current expenses, Direct engineering costs for a 
successful machine are capitalized with the unit 
or units initially constructed. Engineering costs ap- 
plicable to modifications due to faulty original de- 
sign would be charged to current expense.” 

Depending upon interpretation of the Code, there 
may be an area for some concern since the restric- 
tions indicate if any research is expensed, all must 
be unless otherwise authorized by IRS. Here the 
over-all company operations must be studied to 
evolve a suitable policy. This method of handling 
is evidenced in the comment of E. L. Goff, senior 
vice president, Associated Spring Corp.: “In this 
connection, special engineering is handled through 
Associated Spring research and development serv- 
ices, a large portion of the expense involved would 
come under the normal research budget. In special 
cases of prototype development on production equip- 
ment, the costs are charged back through expense 
and general burden distribution.” 

W. J. Delahanty, vice president, Burroughs Corp., 
comments pointedly: “The obvious tax advantages, 
if these costs were to be written off as expense, have 
not been overlooked.” However, there is evidence 
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that the advantages often are overlooked by other 
individuals, Witness such statements as: “When- 
ever we purchase substantial machinery items, it 
is true that the vendors engineering is included, 
usually directly in the cost upon which their quo- 
tation is based. I doubt if the Treasury Depart- 
ment would permit the expensing of vendors en- 
gineering even if billed separately if it were in con- 
nection with an over-all project.” 

There is need for careful segregation of expens- 
able costs as indicated by M. J. Soberg, controller, 
Imperial Brass Mfg. Co.: costs of this nature 
are definitely expensable items. However, extreme 
care must be exercised in the handling of these 
charges. If an outside company were commissioned 
to build a special-purpose machine and no separa- 
tion was made of engineering and research costs 
applicable to the special application, no grounds 
can be found for expensing a portion of the billed 
charges. If the charges are separated, they fall into 
the category of outside purchased services, these 
services being comparable to those rendered by our 
own machine design department.” 

In addition there is obvious value to having such 


Opportunities in Updating 

Do you have a clear-cut policy on capital equip- 
ment? Are all phases studied and fully evaluated 
so all parties concerned understand the how and 
why? If not, it is a pretty sure thing that some 
real opportunities are being missed in terms of 
dollar profits and keeping productive equipment 
competitive. 

Tax law places some restrictions on capital equip- 
ment policy but it also offers some real incentives 
for a careful investigation of the advantages it 
offers. 

Equipment builders find that many engineers 
handling equipment development have too little 
understanding of effective capital equipment policy. 
There appears to be more importance in making 
equipment costs fit a preconceived budget than 
in achieving the optimum in effective equipment 
and profits. What is in fact a partial research 
project with considerable risk character is looked 
upon as a “cut-and-dried” operation of proved op- 
erational ability. 

A new look at equipment policy will reveal defi- 
nite need for broader understanding and improved 
management communications to all involved. Have 
IRS Code regulations been evaluated? Is engineer- 
ing research on special machinery development 
handled separately and expensed? Are expendable 
tooling portions of equipment handled separately 
and expensed? Does the equipment have a definite- 
ly ascertainable life? To insure a sound policy, 
these along with the many other questions raised 
here need consideration. 

Updating capital equipment policy to suit the 
times has become a must. Check yours to insure 
sound future development and adequate return on 
investment. 
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detailed records, even though some executives feel 
that the work involved is an added expense. The 
value is basically underscored by this general su- 
perintendent’s remark: “It is my opinion that a 
standardized approach should be used which segre- 
gates the engineering and building costs and thus 
lends itself to complete analysis for the determina- 
tion of quantity acquisition and replacements of 
out-dated equipment or systems.” 

In the final analysis there appears to be a grow- 
ing need for adequate recognition of research and 
experimental expenditures as a vital part of busi- 
ness operations. Today manufacturing engineering 
work of this nature must be accorded the same 
status as product development and research. There 
is real value to be gained not only in terms of solid 
accomplishment but also in terms of capital reserves, 
after-tax returns, and depreciation. 


> A Look at Depreciation 


Acquisition of capital facilities invariably involves 
the problem of depreciation. There is no question 
that depreciation reform is highly desirable and nec 
essary for meeting today’s changed conditions. Use 
of unrealistic useful life spans for equipment creates 
considerable burden where relatively standard man 
ufacturing equipment is involved, The story on auto 
mated equipment and plants, however, is consid 
erably different and as discussed in this article in 
volves a considerably different approach. Here re 
search and experimental costs play an important 
role and need not be considered as an integral part 
of the cost to be capitalized. 

The problem is highlighted in this remark by 
M. F. Hughes, controller, Faultless Caster Corp 
“The next facet of the problem is the tax considera 
tion involved. There has been a rather steady ero 
sion of the purchasing power of the dollar during 
recent years, As a result depreciation reserves are no 
longer adequate to replace the capital equipment 
of industry. Under these circumstances, the financ 
ing of replacement equipment becomes increasingly 
difficult, and the improvement of capital facilities 
almost impossible. 

“This situation is very graphically illustrated by 
the tremendous growth of leasing operations, where 
in the prime factor in the decision to buy or lease 
is the immediately available income tax deduction 
of the rental payments under a lease agreement 
It seems to me that tax considerations indicate there 
is much to recommend the charging of all engi 
neering costs to current expense.” 

In commenting on the rate of return analyses for 
new equipment investments, Joel Dean® has stated 
the ranking of proposals will differ signifi 
cantly from the before-tax ladder if taxes are cor 
rectly taken into account in computing rate of re- 
turn, 
convert a border-line project into a highly profit 
able investment opportunity.” In the same vein, 
Gordon Shillinglaw® observes: “Expensable portions 
of the investment outlay and accelerated amortiza- 


For example, accelerated amortization can 
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tion influence the desirability of making some in 
vestments because, although they decrease the after- 
tax earnings in the initial year in the case of ex- 
pensable items and in the early years with accel 
erated amortization, they do so by accelerating the 
government’s contribution (in the form of lower 
taxes). The net effect of these tax influences is, 
however, to reduce the amount of capital tied up 
in the facilities.” 

Unless there are some rather unusual conditions 
to consider, it is obviously most advantageous prof- 
itwise to write off costs as rapidly as possible. Au- 
thorities indicate this is especially true where in- 
come tax rates are high and there is no expectation 
for a significant increase in rate in the foreseeable 
future. Thus there is little advantage to burying 
manufacturing research costs in capital equipment. 

Neither is there significant advantage in confin 
ing attention to selection between different methods 
of depreciation on machinery. Advantages in returns 
among the different methods are not nearly so large 
as the advantages found when applying fast write- 
offs. 

Actually, other factors being equal, the more rapid 
the writeoff for tax reasons, the faster the payback 
period. It has been shown by authorities that the 
more rapid the writeoff the greater the rate of re- 
turn after income taxes. In addition are other ad- 


vantages of importance’: 


“1. Generally speaking, if matters turn out badly, 
they will not turn out so badly with a rapid writeoff 
as they will with a slow writeoff. 

“2. In the common case where enterprise funds 
are limited, more cash is made available for pro- 
ductive use at an early date by a rapid writeoff 
than by a slow one.” 


Although there are many influencing factors that 


Regulation $1.174 


“The deductions . for expenditures in connec 
tion with the acquisition or production of depreci- 
able property to be used in the taxpayer’s trade 
or business are limited to amounts expended for 
research or experimentation. For the purpose of 
the preceding sentence, amounts expended for re- 
search or experimentation do not include the costs 
of the component materials of the depreciable prop- 
erty, the costs of labor or other elements involved 
in its construction and installation, or costs at 
tributable to the acquisition or improvement of the 
property. For example, a taxpayer undertakes to 
develop a new machine for use in his business. 
He expends $30,000 on the project of which $10,000 
represents the actual costs of material, labor, etc., 
to construct the machine, and $20,000 represents 
research costs which are not attributable to the 
machine itself. Under section 174(a) the taxpayer 
would be permitted to deduct the $20,000 as ex- 
penses not chargeable to capital account, but the 
$10,000 must be charged to the asset account (the 
machine).” 


must be considered, the important point here that 
is also emphasized is proper recognition of current 
expenses that should be reflected in selling prices. 
Where current manufacturing engineering research 
and experimental expense is lumped in capitalized 
equipment, there is less chance for recovering all 
this investment through depreciation. Recovery is 
limited to that part used up through decrease in 
value of the machinery or plant system. Since this 
research effort must be of a continuing nature to 
remain competitive, depreciation return of capital 
for carrying on such work would be inadequate. 

By using modern discounted cash flow techniques, 
bringing in the time effect on investment, it has 
been adequately proved that near-year returns far 
outweigh far-year returns. It is estimated that at 
a 10 per cent discount factor a dollar of after-tax 
saving twenty years hence is only worth about 15 
cents today. Realistic study of investment with this 
technique emphasizes immediate or short-term re- 
turns rather than long. 


> Recognize the Opportunities 


As operations move more and more into auto- 
mated systems, it appears desirable for management 
to carefully evaluate the methods for handling capi- 
tal equipment additions. It is rather obvious that 
considerable variation exists in present procedures. 
There is much to be gained through a uniform ap- 
proach. Not only can more accurate and detailed 
knowledge of real costs be assured but some larger 
business advantages are the prospect. 

If it is wholly acceptable to expense costs as in- 
plant equipment development is carried out, is it 
any less desirable or unreasonable to similarly treat 
the same costs incurred in dealing with equipment 
builders? The problems are the same, the results 
little different, and the risks no less. In addition, 
the builder will be able to do a better job and, in 
many cases, remain actively in business. 

With manufacturing research given its proper rec- 
ognition and status there will be a far greater num- 
ber of talented engineers attracted to this field of 
endeavor. Unlimited opportunities for increased pro- 
duction efficiency await those who organize and 
plan to meet the needs of the “Automating 60's.” 
Manufacturing research and engineering will play 
a key role. 
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transforming steel sheets into welded drum shells in the auto- 


a] Flow diagram illustrates the operation sequence used in 


matic forming and welding line. 
proximately 600 units per hour when making 30 to 65-gallon 
drum shells and up to 1000 units per hour when fabricat- 
ing smaller size shells. Numbers in black teardrops indicate 


Standby 


bundle é 


Output of the line is ap- 


points at which accompanying photographs were taken. 


FABRICATING 
STEEL DRUM SHELLS 


WHEN integrated lines are producing various 

styles of parts at a rate of 600 to 1000 units 

per hour, downtime for product changeover 
and machine setup can play havoc with production 
efficiency if prolonged for any length of time. There- 
fore, when such facilities are being designed, engi- 
neering effort that results in providing quick change- 
over features to reduce downtime to a minimum is 
well expended. A case in point is a new forming 
and welding line which was recently installed in 
the Chicago plant of Inland Steel Container Co. 

The line is designed to automatically form and 
weld steel drum shells from hot or cold-rolled sheet, 
28-gage to 14-gage in thickness, and consists of sheet 
handling, edge trimming, edge cleaning, forming, 
welding, and swaging equipment. Designed and 
built by National Electric Welding Machines Co. in 
co-operation with Inland Steel engineers, the line 
is equipped with quick changeover provisions so that 
it can accommodate any of three drum diameters. 
Motorized adjustment features fitted to the line’s 
automatic sheet handling, trimming, edge cleaning, 
forming, and welding stations cut setup time to a 
fraction of what it formerly required to convert from 
one container size to another. 

Production capacity of the automatic equipment 
is up to 600 steel shells per hour when making con- 
ventional drums of 30 to 65-gallon capacity and 
up to 1000 units per hour when producing smaller 
sizes such as 100-pound grease drums. The ma- 
chine normally handles mill cut steel sheets rang- 
ing in size from 44 to 72 inches in length and 15 
to 42 inches in width. Sheets up to 79 inches in 
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length can be accommodated with additional tooling. 

The accompanying illustrations show the vari- 
ous operations performed in converting the steel 
sheets into drum shells. Flat plain or lithographed 
sheets are fed into the line by means of vacuum pick- 
ups and magnetic rolls. The sheets are then con- 
veyed through an edge trimmer which maintains 
sheet size to within 0.005 inch. Trimming two edges 
of each sheet allows the company to use mill cut 
sheets and eliminates extra material charges for pre- 
cision cut stock at the steel mill. 

An automatic two-stage device uses a new method 
to remove scale and rust from the top and under- 
side edges of the sheet where welding will take 
place. National Electric Welding and Inland Steel 
engineers developed the application of a new type 
abrasive wheel which is used for the first time on 
this line. Reports indicate that the new method is 
more efficient, less costly, and achieves a cleaner 
over-all operation than fixed grinding wheel or shot 
blasting methods. 

After edge cleaning, the sheets are transferred 
laterally to the drum forming, welding, and swaging 
line. A three-roll forming station rolls the sheets 
into drum shape. Held in this shape by guide rolls, 
the drum shell is conveyed between three hour- 
glass rolls which size and hold the drum to close 
tolerance diameters during the actual welding opera- 
tion. After welding, the weld seam is mashed to 
obtain a smooth interior finish for uniform lining 
application. The finished shells are then upended 
onto a live roller conveyor and transported to 
other drum fabricating equipment. 





Many features are included in the line to provide 
fast setup time when changing to drums of different 
diameters. For example, the hour-glass sizing rolls 
at the welding station are mounted on a rugged 
\-frame which is secured to the welder chassis by 
A change in 
drum diameter is accomplished in minutes by releas 
ing the lock pins, lifting out the entire A-frame as- 
sembly, and replacing it with a larger or smaller 
hour-glass roll frame unit. All electrical and air 
lines leading to the assembly are fitted with quick- 


means of quick-release air lock pins. 


change connectors. 


The weld rolls are automatically greased by a 


In the feeding unit each steel 
sheet is secured by vacuum 
pickups and lifted to mag- 
netic rolls from which it is 
then fed to the right into the 
edge trimmer. The vacuum 
pickup and release of the 
sheet is timed so that the 
sheet will properly enter the 
trimmer and feed between 
two lugs on the sheet prep- 
aration conveyor. This meth- 
od of handling was necessary 
to prevent marking or scuf- 
fing the lithographed surface 
of the steel sheets. 


At the beginning of the line, 
stacks of plain or litho- 
graphed steel sheets are 
loaded on either of two mo- 
torized dollies by fork trucks. 
The dollies are mounted on 
tracks which extend to each 
side of a vacuum feeding 
unit. This permits one dolly 
to be loaded while sheets are 
being fed to the machine 
from the other dolly. The 
line will handle sheets rang- 
ing from 44 to 72 inches in 
length and 15 to 42 inches in 
width. With additional tool- 
ing, 79-inch long sheets can 
be accommodated. 


motor actuated centralized lubrication system manu- 
factured by the Trabon Engineering Corp. All other 
greasing points are piped to a Farval hand pump 
for easy greasing by maintenance personnel. Partic- 
ular attention was given to greasing points to pre- 
vent any dripping of grease on the drum shells. 
Pushbutton control allows the roll forming station 
and the side guide roller assemblies to be instanta- 
neously adjusted when drum sizes are changed. The 
lower roll of the swaging unit is of split type design 
with a threaded type adjustment for easy widening 
or narrowing of the groove to accommodate various 
gages of metal. At the edge cleaning operation, an 
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Lugs on the sheet preparation conveyor 
pick up the sheet and move it through this 
squaring and edge-trimming unit. The two 
edges of the sheet are trimmed so that 
sheet length between the cutting tools is 
held to within 0.005 inch. The conveyor 
then moves the sheet through the edge 


cleaning equipment. 
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This view shows the entire sheet preparation line. In the center background can be 
seen the vertical cylinders which actuate the vacuum pickup devices. Immediately 
in front of this unit is the squaring and edge-trimming equipment, located under the 
arched structural support. The sheet is then conveyed under the upper edge cleaning 
abrasive wheels which are the circular units connected to flexible hoses on each side 
of the sheet. These units clean the side seam of rust and scale along the edges where 
the drum shell will be welded. A similar cleaning operation takes place on the under- 
side of the sheet edges at the next station which is located under the series of hold- 
down rollers on each edge of the sheet. In the foreground is a transfer station which 
pushes the sheet to the left into the drum forming rolls. 





FABRICATING STEEL DRUM SHELLS ? 


automatic adjustment system compensates for any 
abrasive wheel wear that might result from con- 
tinuous operation. 

Controls for the new line include phase-shift heat 
controls, two tube contactors, current regulator, and 
an auxiliary heat potentiometer. A 400-kva single 
phase transformer provides weld current. An up- 


Drum diameters are held to close toler- 
ance during welding by a sizing mech- 
anism consisting of three hourglass 
rolls mounted on the two sides and at 
the top of a rugged A-frame. The 
upper weld roll, behind the swaging 
unit inside drum shell, and the lower 
weld roll are both driven and water 
cooled. Work is carried through the 
weld station at a speed of 40 feet per 
minute. While the metal is still duc- 
tile, the welded seam is swaged to 
obtain a smooth interior surface for a 
lacquer lining which is applied in a 
subsequent operation. Metal  dis- 
placed by swaging is contoured on the 
outside of the drum shell. As the shell 
leaves the swaging unit, it is picked 
up by the twin belt conveyor in the 
right foreground and carried to a 
handling device which upends the shell 
onto a live roll conveyor for transfer 


to the balance of the drum fabricating 
line. 
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slope device controls the magnitude of the current 
on the leading edge of each drum shell. Provisions 
are included for indicating and identifying defective 
operation of an ignitron tube. The master control 
panel also includes a special monitoring device 
consisting of an oscilloscope and a selector switch 
which pinpoints trouble spots in any of 10 electrical 
circuits in the weld current contactor. The control 
system for the line was provided by the Specialty 
Control Dept., General Electric Co. 


6] 


As the sheet is transferred 
from the preparation line (out 
of the picture to the left and 
parallel to the line shown), it 
passes through a three-roll 
forming station and is rolled 
into drum shape. Adjustable 
side guide rollers contain the 
shell until it reaches the weld- 
ing station under the heavy 
framework in the center back- 
ground. The roll forming sta- 
tion is motorized, and the 
shape of the shell can be 
tightened or loosened by a 
pushbutton jogging control. 
The side guide roller assem- 
blies are also motorized so 
that they can be easily ad- 
justed for larger or smaller 
diameter shells. 
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Fig. 1—Driverless tractor can tow up to five trailers 
along preset route defined by copper wire embedded 
in factory floor. In position shown, tractor and trailers 
have been stopped automatically after passing through 
gate at right. 


PROGRAMMED 


TRACTOR PLIES 
MULTIPLE ROUTES 


BATTERY-OPERATED tractor-trailer system 

used in the Baton Rouge refinery of Esso 

Standard, Div., Humble Oil & Refining Co., 
can be programmed to travel automatically over 
three closed routes and stop at 16 preselected sta- 
tions for loading and unloading. The device, which 
requires no driver operator, can also automatically 
open and close gates in its path of travel. 

One of the functions of the unit, manufactured 
by Barrett-Cravens Co., is to deliver materials from 
a warehouse storage area to other sections of the 
building. It is also used to transport repair parts 
to a maintenance section where petroleum equip- 
ment is serviced and repaired. Up to five trailers, 
each having a 4000-pound load capacity, can be 
towed by the tractor. 

The tractor follows the path of a copper wire 
embedded in a shallow groove in the concrete floor 
of the building. The wire is energized by a low- 
voltage current, and transmits guide signals to an 
electronic sensing device mounted on the tractor. 

As the sensing device on the tractor follows the 
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guide wire in the floor, the tractor trailer may be 
led on straight or curved paths through open or 
congested factory areas. Speed is adjustable, but is 
normally set at 2.75 mph. If the tractor is pushed 
off the guide path by an outside force, or collides 
with an obstruction, it is stopped rapidly by dy- 
namic braking action. 

In one storage area, Fig. 1, the tractor trailer 
must pass through two gates that are spaced within 
45 feet of each other. The first gate is a swing-in 
type, and the second is a sliding type. Each gate 
requires about 6 seconds to open fully. 

Wire configurations, called beacons, are em- 
bedded in the floor on either side of each gate 
alongside the guide wire. The beacon circuits com- 
prise a separate control system from that used to 
guide the tractor. As the tractor approaches the 
first gate, a signal from a transistorized transmitter 
on the tractor is picked up by the beacon ahead of 
the gate. This signal is amplified by a remote re- 
ceiver and used to energize a relay. Operation of 
the relay actuates a motor that drives a lever arm 
through a gear reducer. This action swings the 
gate open. Should the gate fail to open fully for 
any reason, the tractor will be stopped. 

As the tow train clears the open gate, the tractor 
passes over a second beacon. The signal from the 
transmitter on the tractor is picked up by this bea- 
con, and control actions are initiated to close the 
first gate. 

After the tow train has traveled a short distance 
beyond the first gate, the tractor moves over an 
other beacon and is stopped automatically. The po 
sition of the tow train then corresponds to one of 


Fig. 2—After servicing at a load or unload station, the 
tow train is started on its way by operation of a push- 
button on the tractor. Unit is shown entering enclosed 
storage area. Sliding gate is opened and closed auto- 
matically by signals from a transmitter on the tractor. 
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16 preselected stations that can be programmed by 
means of switches on a control panel mounted on 
the tractor steering column. 

When the tow train stops, a horn on the tractor 
sounds intermittently to signify that the trailers 
require servicing. After servicing, the tractor trailer 
is sent on its way by operation of a pushbutton 
on the tractor. The unit then passes through the 


sliding gate, Fig. 2, which is opened and closed 
by beacon signals, and on to other stations in stor- 
age and maintenance areas. 

The unit can be halted at any point along its 
route by operation of a stop button on the tractor. 
It can also be operated manually on any path by 
a driver at the tractor controls. In manual opera- 
tion, speed can be advanced to 3.5 mph. 


INTEGRATED LINE PAINTS ENCLOSURES 


RATHER THAN being a point of disruption 

in production flow, the painting line in a 

new Cutler-Hammer Inc. plant is a natural 
part of the production cycle—so well integrated with 
other operations that it provides a smooth link be- 
tween fabrication and assembly work. Painting ca- 
pacity and efficiency were upped by eliminating 
special devices often needed to circumvent obstacles 
in existing plants, and fabrication and assembly 
operations were designed to synchronize with the 
speed and capabilities of the finishing line. Sav- 
ings in floor space were made by locating equip- 
ment on the roof and by a systematic method of 
tying in both fabrication and assembly. 

The Industrial Equipment Division, R. C. Mahon 
Co., produced and installed the conveyorized auto- 
matic line. Their people point to the installation 
as a good example of how, through advance plan- 
ning, better return on investment can be obtained 
in new plant and expansion programs. Said one, 
“This is one of those rare cases in which we were 
called in on the job before the plant and its in- 
ternal layout hit the drawing-board stage. By tak- 
ing part in the early plant-planning with Cutler- 
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Hammer engineers, we were able to integrate to 
such an extent that everything in the plant looks 
like it belongs—rather than an afterthought.” 

In the new plant, metal enclosures are made in 
various sizes for low-voltage distribution systems. 
As the work comes from the fabrication area, a 
worker hangs the parts on a conveyor by means of 
wire hooks. The work then travels through the 
cleaning machine, is dip-painted with synthetic 
enamel, and is baked at 350F for about 30 min- 
utes in a gas-fired oven. After baking, the work 
is returned to the main floor, where a worker un- 
loads it at the beginning of the assembly operations. 

The paint dipping room has its own filtered air 
supply system, and, since the painting area is 
also closed off to plant traffic, rejects due to dirt 
are minimized. A paint mixing and recirculating 
system is included in the setup, and a system for 
transposing dipping tanks makes quick changes of 
material on the line possible. Another feature of 
the line is use of high pressure hot water at 300 F 
to heat both the supply air and the cleaning ma- 
chine. Since most of the line’s equipment is on the 
roof, radiation of process heat is not a_ problem. 
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Elevation view shows painting line that was designed and built as an integral part 


of a new plant producing metal enclosures. 


Engineers connected with the project 


were given the opportunity to consider painting requirements at an early stage of 


planning. 
and to assembly. 


The result is a smooth flow of work from fabrication, through painting, 
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Fig. 1—Photograph taken during construction of one of two special induction heating 
machines for 8-inch H. E. shells shows inlet end of the dual-line equipment. As shown, 


induction heating coil box is in position for lefthand line. 


Self-aligning mandrel is 


exposed for righthand line. Machine was developed by Westinghouse Electric Corp. 


AUTOMATIC INDUCTION 
HEATING LINE 


EMPHASIZES PART HANDLING 


Effective automatic equipment 
results from a successful combi- 
nation of processing, control, 
and handling techniques. This 
case study illustrates how a 
novel handling mechanism can 
satisfy complex requirements 
and yet simplify the design of 
production equipment. 
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By W. B. BROWN 
Industrial Electronics Engineering D 
Westinghouse Electric Corp.* 


Baltimore, Md 


RELATIONSHIP between handling, control, 

and effective processing is highlighted in special 

equipment developed for induction heating. As 
a production technique, induction heating is ideal 
where requirements call for rapid heating and accu 
rate control of both temperature and area to be 
heated. Properly designed handling equipment per 
mits discrete items to the processed in production 
quantities. These aspects of processing and handling 

Subsequent to the preparation of this a 


the Western Electric Cr I Baltimore 
Engineer 





INDUCTION HEATING LINE > 


are exemplified in induction heating equipment, 
Fig. 1, developed by Westinghouse Electric Corp. 
for annealing 8-inch H. E. artillery shell forgings. 

There are two stages in the shell forging line 
where annealing is required. In the first or process 
anneal stage, a forged steel extrusion (approximately 
21 inches long, 8 inches in diameter, and weighing 
165 pounds) is heated to 1250F, 13 inches back 
from the open end. In the second or nose anneal 
stage the shell forging (31 inches long, 8 inches in 
diameter, and weighing 165 pounds) is heated to 
1550F, 8 inches back from the open or nose end. 
In addition to heating, controlled air cooling down 
to a temperature of 600F is required. The shell is 
then water quenched down to or near ambient 
temperature. 


> Handling Considerations 


The shell is most conveniently delivered to equip- 
ment on a roller conveyor, with the shell horizontal 
and nose end leading. The most desirable position 
for the shell during heating is standing vertically 
as this position simplifies moving and clamping; 
mill scale and other foreign matter tend to drop 
out of the heating coil, promoting cleanliness. The 
most desirable position for cooling is with the shell 
lying horizontally and lengthwise to the travel of 
a conveyor. In this position provision for rotation 
of the shell to obtain uniform cooling is relatively 
simple, and the cooling tunnel length will be held 
to a minimum. Thus, these conditions pose the prob- 
lem of orienting the shell in three positions: One for 
loading, one for heating, and one for cooling—each 
position being. 90 degrees from the other two. 

In order to minimize the quantity of mechanisms 
required, a means was developed to position three 
shells in one holding fixture and to index all three 
positions simultaneously, Fig. 2. The unique index- 
ing device consists of a cubic fixture fabricated from 
steel plate. It is mounted on the end of a spindle, 
the axis of which runs through diagonally opposite 
corners of the cubic fixture. Three cylindrical sleeves, 
each running through a pair of opposite sides of the 
cubic fixture, form the holding medium for the shells. 
This arrangement provides for the required three 
positions, each 90 degrees apart. 

In indexing, the fixture is rotated 120 degrees on 
its inclined spindle, thus advancing each shell one 
position, or 90 degrees, from its last position. While 
in the fixture the shell is held in place in all posi- 
tions by gravity. A spring steel bumper prevents the 
shell from dropping through the cylindrical sleeves 
when the sleeves are in a vertical position. 

A pneumatic, pivot-mounted rotary-type cylinder 
is used to index the fixture by means of spur gear- 
ing. After an indexing stroke, the rotary cylinder 
with its gear is disengaged from the spindle gear by 
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an air-operated rotary cam. The rotary cylinder is 
then reset and re-engaged with the spindle. Before 
disengagement, the rotary cam locks the spindle in 
a fixed position by moving a locking arm into a 
notched disc on the spindle. The spindle must be 
locked in one of the three indexing positions before 
disengagement or re-engagement can take place, and 
the spindle gear must be fully engaged with the 


Fig. 2—Unique cubic indexing fixture contains three 
holding tubes to handle three shells simultaneously. As 
fixture is indexed through 120 degrees about its axis 
which runs diagonally through the indicated opposite 
corners of the cube, the surfaces of the cube are in- 
dexed 90 degrees. Clockwise indexing of this lefthand 
fixture move parts from loading positions, through heat- 
ing position, to unload position. 


rotary cylinder gear before the lock can operate. 
Thus, the fixture is under positive control and me- 
chanically interlocked at all times. 


> Machine Operations 


Due to production requirements and heating time 
a dual-line machine was provided for each of the 
two annealing stages, each line being equipped with 
a cubic indexing fixture. Either line of each stage 
can be run singly, or they may be run together, a 
common timer synchronizing the operations. Man- 
ually operated pushbuttons are provided for moving 
the first shell through the machine. After the first 
shell is heated, the operation of the equipment is 
automatic, being controlled by limit switches trig- 
gered by a shell as it passes through the machine. 

In operation, Fig. 3, a shell is deposited on a 
selector trough from a conveyor. The shell enters 
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the trough, closed end leading. The selector is a 
roller equipped trough, hinged on both sides, and 
operated by an air cylinder on either side. On a 
given electrical signal, one of the cylinders tilts the 
trough, causing the shell to roll down the desired 
ramp into position on a fixture loading trough. From 
here the shell is pushed into the cubic indexing 
fixture by an air cylinder. When the fixture is in 
dexed, the shell ends up in a vertical position over 
a coil charging cylinder, which is actuated as soon 
as the indexing mechanism is unlocked. The shell 
is pushed up by the charging cylinder into the in 
duction coils and over a self-aligning mandrel where 
it is locked into place by the force of the piston 
which expands the mandrel jaws against the shell, 
Fig. 4. 

A heat cycle timer is automatically started by 
a circuit established as the shell is positioned and 
locked into place. At the end of the timed cycle, 
the timer interrupts the heating operation and the 
coil charging cylinder lowers the heated shell back 
down into the cubic indexing fixture. 


Fig. 4—Details of a righthand cubic indexing fixture and 
its relationship to mandrel is illustrated. In this picture 
taken during buildup of the machine, the coil charging 
cylinder has been actuated, its piston rod passing 
through the cubic fixture to raise a forging into heat- 
ing position. 
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As soon as the coil charging piston is completely 
retracted, the fixture indexes. Following the index- 
ing of the fixture, a horizontal discharge cylinder im- 
mediately actuates and ejects the hot shell from the 
fixture onto a gravity trip dump mechanism, which 
in turn releases the hot shell onto a cooling conveyor. 

During automatic operations, a number of the 
indicated actions are occurring simultaneously for 
different shells. For example, as a shell is being 
raised into the coil to be heated, a hot shell is be- 
ing ejected onto the cooling conveyor; and while 
a Shell is being heated, the cubic fixture is being 
loaded. Thus, three different operations involving 
three different shells take place between indexing 
of the fixture: For example, heated shell A is ejected 
from the fixture; shell B is heated; and shell C is 
loaded into the fixture. The fixture-indexing cyl- 
inder is reset during that part of a cycle when the 
three positions in the cubic fixture contain no shells, 
i.e., a hot shell has just been ejected, the shell being 
heated has been raised up into the coil, and a new 
shell has not yet been fed into the fixture. 

The cooling phase of the operation involves a 
dual conveyorized, insulated tunnel. The shells are 
carried through either side of the tunnel on endless 
roller chains. Located between two sets of rollers on 
the chain, the shell is caused to rotate as the rollers 


automatic cycling speeds lock keypost milling 


ONE of the components produced by the Mosler Lock 
Co. is a safe deposit box keypost made of hard, free- 


cutting brass. After being turned and chamfered on an 
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rotate due to the advancing motion of the chains. 
Since one end of the shell in contact with the chain 
will be hot and the other end relatively cold, there 
is a tendency for the hot end of the shell to creep 
ahead and over its supporting roller because of the 
difference in circumference of the two ends of the 
shell caused by thermal expansion. For this reason, 
one of the chains in each set of two is equipped 
with idler or free-wheeling rollers which are kept 
out of contact with the chain track, thus turning 
freely. 

The chain conveyor drive is geared to move one 
shell pitch in a little less time than is required for 
heating and reloading. Each shell on entering the 
conveyor starts the drive motor by tripping a ramp 
switch. The conveyor is stopped by a cam-operated 
switch when the chain is in position to receive the 
next shell. This method of control keeps the con- 
veyor synchronized with the heater. 

Cooling is promoted by a 15-hp fan of 30,000 
cfm capacity drawing air through the tunnel from 
both ends. When the shell reaches the end of the 
air cooling section of the tunnel, it enters a water 
spray quench area at approximately 600F, from 
which temperature it is quenched down to or near 
ambient temperature. The air-cooling rate can be 
controlled by adjustable dampers located in each 
tunnel air exit. On emerging from the quench area, 
the shell rolls onto a ramp on which it is turned 
around and deposited on the customer’s conveyor 
for subsequent processing. 


automatic screw machine, each keypost must have a 
key slot 0.066 inch wide by 0.390 inch deep milled 
along its full length. As with all lock work, accuracy 
is of prime importance, and this operation is to be 
held within 0.001 inch. 

A previous production method relied on a hand fed 
milling machine to mill key slots in about 115 parts 
per hour. A careful look at operations, when demand 
was increasing far beyond the capacity of the hand fed 
machine, indicated the need for a production improve- 
ment. After investigating a number of possible solu- 





tions to the problem, the plant manager decided on a 
milling machine equipped with an air vise, air-hy- 
draulic table feed, and twin milling cutters to cut key | 
slots. | 

Built by U. S.-Burke Machine Tool Div., Cincinnati 
Mfg. Corp., the machine enables one operator to mill 
key slots in 750 to 800 pieces per hour and maintain 
consistent accuracy within 0.001 inch. The operator 


inserts two workpieces into the vise and steps on a 
foot pedal. The parts are then automatically clamped 
in position; the machine table automatically rapid 
traverses, feeds, and rapid returns to starting position; 
and the milled parts are automatically ejected into 
a hopper. 
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Fig. 1—Where fit, or other relationship, between parts is critical, the 
dimensional control of all parts concerned must be investigated. As 
illustrated, if X dimension indicates range of male part being assem- 
bled in female part of Y range, loose assemblies may be expected 
between Y+ and X—, and tight assemblies between X+ and Y—. 
This will occur even though, for example, the X dimension is well con- 
trolled and within a desired tolerance range. 


STRESS QUALITY FOR 


SUCCESSFUL 


AUTOMATIC ASSEMBLY 


An acceptable assembly results from proper assembly of 
good components. Quality of the end product, then, is a func- 
tion of the quality of the assembly machine as well as the 
quality of the components. Obtaining the requisite level of 
quality in both of these areas is a challenge to the manufac- 


turing function. 


By ARTHUR J. LaRUE Associate Engineer, Manufacturing Engineering, International Business Machines Corp., Burlington, Vt 


SUCCESSFUL automatic precision assembly 

necessitates quality considerations exceeding 

those required for manual assembly methods. 
These considerations apply both to the components 
which are to be assembled and the automatic ma- 
chine since the quality level of end products de- 
pends on the reliability of the components and the 
reliability of machine stations in performing de- 
sired operations. If component and machine station 
reliability are both inadequate at the same time, 
the quality level of the assembly declines in geo- 
metric proportions. 

In many applications modern means of control- 
ling machine tools enable the production of com- 
ponents with sufficient accuracy and reliability as 
to depend comfortably on certain accepted sampling 
methods for quality control. However, an efficient 
automatic assembly machine requires 100 per cent 
acceptable parts, and not, for example, 99.50 per 
cent or less as some sampling methods permit. In 


This article is based on a paper presented at 28th National Con 
vention of the American Society of Tool and Manufacturing Engi 
neers, Detroit, April, 1960 
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short, sampling methods may not be sufficiently 
stringent. The magnitude of the problem varies 
with the complexity of the assembly, and, as the 
number of components being assembled increases 
the importance of having acceptable parts becomes 
more critical. 

Equipment of low reliability can create problems 
out of proportion to the value of unacceptable parts 
involved. For instance, where low reliability exists, 
and the machine is controlled to police such con- 
ditions, it may be necessary for the machine to stop 
periodically, with resulting costly downtime. If the 
equipment is designed to sort defective assemblies, 
then there is the problem of salvaging or scrapping 
a proportion of production. Either alternative costs 
money, and the economic advantages of the assem- 
bly machine decline. 

In machines which combine machining operations 
with assembly, further care is necessary in cases 
where fit is critical. For example, as shown in Fig. 
1, if the tool capability curve is outside the com- 
ponent tolerance curve, loose assemblies may be 
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Fig. 2—Three stages in the assembly of a wire contact 
relay are illustrated. The partially assembled stage 
at left is accomplished by one automatic machine; a 
second machine is used to complete the assembly to 
the extent shown by the center unit. The completed 
relay at right includes components assembled manually. 


expected between the lines Y + and X 
assemblies between the lines X + and Y 

The condition created is that of two components 
having dissimilar reliability curves. A typical ex- 
ample exists in a machine where a tapping opera- 
tion is performed at one station and a screw is in- 
serted at another. If a Class 2 fit is required, the 


, and tight 


Fig. 3—Shown is one of two assembly machines used by Inter- 
national Business Machines Corp. for the partial assembly of a | l 

The part as delivered by this 16-station 
machine is shown at the left in Fig. 2. Starred items in opera- 


wire contact relay. 


tional sequence are monitorial operations. 
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Class | fit produced between Y+ and X— and the 
Class 3 fit produced between X+ and Y— results 
in defective assemblies. Or, if the conditions are 
compatible at the start of operations, care must 
still be taken that the cutting tools are not allowed 
to become dull, resulting in defects between X + 
and Y 

This points up the importance of adequate con- 
trol of tools and frequent tool changes. Any at- 
tempt to expand tool life to reduce costs of chang- 
ing and accompanying downtime has economic 
limitations. 

Although this could be classified as an opera- 
tional problem, it warrants consideration in design 
and equipment evaluation. Overload controls, or 
predetermining devices such as machine cycle 
counters, may be used to stop the machines or auto- 
matically change tools after a given number of 
cycles. 

Besides incorporating into the machine as much 
control as possible, the human reliability element 
which existed in manual assembly must be reckoned 
with. Skilled and keen-sighted assemblers who can 
detect the slightest assembly flaw are difficult to 
replace, even with the most elaborate types of in- 
strumentation. This requires a thorough analysis of 
quality requirements and usually results in an up- 
grading of acceptable quality levels. 

Complete investigation of the components to be 
assembled is required, not only with respect to the 


Operational Sequence 


. Load part. 
2. Monitor for presence of part and its 
proper location.* 
3. Countersink holes. 
| 4. Tap one hole. 
| 5. Tap other hole. 
| 
| 6. Air blast to clean for operations 3, 4 
i and 5.* 
7. Monitor for broken tap. If broken tap is 
detected, all subsequent operations are 
' automatically by-passed, and parts are 
discharged into rejection chute at Station 
16.* 
8. Insert one bumper. 
i 9. Insert other bumper 
10. Monitor for presence of bumper. If bump- 
3 | er is not present, part by-passes all sub- 
sequent operations and is discharged 
into reject chute at Station 16.* 
11. Insert adjusting screw into one hole. 
' 


12. Insert adjusting screw into other hole. 
| 13. Insert guide studs. 
14. Flare to fasten guide studs. 
| 15. Monitor for presence of screws and studs.* 
| 


16. Discharge part in appropriate chute. 
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Fig. 4—Second assembly machine used to assemble wire contact relays, 
and its operational sequence, is illustrated. Center unit in Fig. 2 shows 
the extent of assembly completed by this machine. Monitorial operations 


Operational Sequence ; ; : . 
P q are included to ensure corrective action if machine improperly functions. 





_ 
—_ 





3. Orient, feed, and insert two springs. 

4. Monitor for springs.* 

5. Orient, feed, and insert armature. 

6. Monitor for armature.* 

7. Orient, feed, and insert contact wire 
holder. 


. Orient, feed, and insert assembly screws 
. Monitor for assembly screws on bottom 


. Orient, feed, and insert two other assem- 


. Monitor for assembly screws on top side, 
and discharge.* This is a 16-station ma- 
chine, three of which are idle. The sta- 
tions also rotate the assembly as required 
to expose the proper surface to the tool- 


Orient, feed, and insert molding assembly 


. Monitor for presence of molding assembly. 


If molding fails to load, the machine stops, 
enabling loading to be done manually.* 


Orient, feed and insert yoke, core, and 
coil assembly; and orient, feed, and insert 
two assembly screws on top side. 


Monitor for assembly screws on top side.* 
on bottom side. 
side.* 


bly screws on top side; set and monitor 
for proper location of contact wire holder.* 


part print but also with respect to the actual part 
quality history, and any specifications or stand- 
ards which may affect them. 

The machine design must then be thoroughly 
studied and engineered. Specifications should be 
written to indicate exactly what is expected, and 
these should be rigidly adhered to in the course of 
construction. In many machines for assembling deli- 
cate electromechanical devices, the influence of vi- 
brations and acceleration, for example, must be 
considered in addition to reliability, maintenance, 
and life expectancy. 

As more experience is obtained with automatic 
machines, specifications and requirements are in- 
clined to become more stringent and definitive. This 
contributes somewhat to an increase in the cost of 
the machine, but the added investment is always 
worthwhile. 


> A Case History 


The wire contact relay, Fig. 2, is used in data- 
processing machines, computers, and missile-guid- 
ance systems. Three stages in wire contact relay 
assembly are shown. At left is a partial assembly as 
performed by the machine in Fig. 3. The part is 
cut away to show tapped hole, armature bumper, 
and adjusting screw. The center unit is the assem- 
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bly as completed by the machine in Fig. 4. Com- 
pletion of the relay, as shown at right, is manually 
accomplished. The only components not assembled 
by the two machines are the contact wires and the 
coil terminal wires. 

To successfully automate the assembling of this 
device, a detailed analysis of component quality 
and thorough consideration of possible causes for 
machine station failures were required. But de- 
spite this careful planning, early experience with 
the prototype machines proved that designing to 
blueprint specifications of the component parts was 
not enough. Human reliability was conspicuously 
absent, and various means of coping with the prob- 
lems were devised in order to achieve full success. 

Since the assembly had been accomplished man- 
ually for about a decade, reasonable satisfaction 
with standard sampling procedures had been ex- 
perienced in regard to component quality. Assembly 
personnel, by their very skill and experience, were 
quick to detect a stray substandard part undetected 
by standard sampling measures and knew better 
than to include it in the assembly. Contaminants 
mixed with bulk components were routinely left in 
tote pans and discarded. 

The automatic assembly machines, on the other 
hand, tried to process anything they were given 
including paper, wood, string, oversized and un- 
dersized parts, broken parts, bent parts, and even 





Fig. 5—Typical metal parts which can cause problems in 
automatic assembly are (a) assembly screws, (b) ad- 
justing screws, and (c) springs. The illustration of as- 
sembly screws also shows the variety of foreign mate- 
rial which can be mixed in with the desired screws if 
quality control in vendor's plant is below par. 


the wrong parts, if allowed to get into the hop- 
pers. Here was a challenge to Quality Control per- 
sonnel to improve the quality level of components, 
not only from the standpoint of part-print specifi- 
cations, but from the standpoint of contamination 
as well. The challenge was similarly directed to 
the designers to invent ways of circumventing these 
conditions in the next generation of machines. 

When machines became opera 
tional, the people who did the work manually were 
reassigned. They are no longer available to do the 
work, should the machines break down. Spare ma- 
chines to sustain production while others were be- 
ing repaired would have been an economic burden. 
The importance of quality in designing, building, 
developing, and selecting of components for such 
machines, therefore, deserved better than average 
attention. 


the assembly 


In an effort to provide operational prototypes with 
maximum reliability, many precautions were taken 
to make the machines error-proof. In anticipation 
of what could be expected, certain monitorial func- 
tions were included in the machines, specifically, 
to ensure corrective action when failures occurred, 
Fig. 3 and 4. 

Despite these precautions, the machines could not 
compensate for all discrepancies. Providing control- 
ling measures for all conditions on all components 
would have resulted in cumbersome pieces of equip- 
ment. Corrective effort beyond the precautions taken 
had to be concentrated at the source 


> Typical Problems 


In the assembly of the relay, there are 12 com- 
ponents or subassemblies which of necessity meet 
stringent quality requirements. Despite a high level 
of quality in these components, the attempt to as- 
semble such parts automatically was hampered by 
contaminants or conditions in the parts which skilled 
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assemblers formerly disposed of. For example, there 
was a problem involving assembly screws pictured 
in Fig. 5(a). An approved lot of screws was caus- 
ing station failure. In the course of troubleshooting 
the problem, we found unthreaded screw blanks, 
screws without washers, loose washers, wood screws, 
miscellaneous screws of other varieties, and even 
chips. Many of the conditions were traced to sup- 
pliers. The effects of such contamination demanded 
serious attention. 

In the case of “foreign” screws, we found that 
much of this was due to the failure of the supplier 
to properly clean his plating barrels before proc- 
essing our order. We had no trouble with this con- 
dition during manual assembly because assembly 
personnel disposed of such contaminants as a mat- 
ter of routine. We became quite fussy about our 
“simple” assembly screws, and an understanding 
with our suppliers alleviated the problem. 

Problems with adjusting screws, also shown in 
Fig. 5(b), were essentially similar to those experi- 
enced with the assembly screw. They are much 
smaller parts and smaller pieces of foreign matter 
were more troublesome. Besides contaminants, we 
found unslotted screws, particles imbedded in the 
slots, and off-center slots which prevented the driver 
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from engaging properly. The automatic machine 
had no way of coping with these conditions, and 
machine-station failures occurred until the con- 
ditions were corrected. 

In manual assembly, this condition was appro- 
priately handled by assembly personnel. The solu- 
tion called for greater control in processing and 
handling, and again co-operative effort from our 
suppliers alleviated the problem considerably. 

In the case of the springs, Fig. 5(c), we had to 
ask for finish specifications in excess of that re- 
quired from a functional standpoint. This was oc- 
casioned because, to insure a satisfactory assembly, 
it was necessary to probe for the presence of these 
springs. Mechanical methods of doing this proved 
to be undependable. Proximity devices presented cir- 
cuit problems. A photoelectric system was finally 
decided upon, but the reflective quality of the spring 
wire was inconsistent. After obtaining a finish with 


Fig. 6—Special parts required for the assembly of the 
relay include (a) relay armatures, (b) contact wire 
holders, and (c) rubber bumpers. Flash on molded 
plastic and rubber parts created a problem in feeding. 
The stacked pack of plastic stampings in (b) enables 
faulty parts to be easily spotted and also serves to 
orient parts for use by automatic assembly machine. 
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the high level of reflection necessary for photoelec- 
tric pickup, our probing device worked very nicely. 

The relay armature, Fig. 6(a), is a precision met- 
al stamping on which plastic blocks are molded. 
The blocks have spaces between them so that when 
the plastic shrinks, following the molding operation, 
it will not affect the precise flatness of the metal 
stamping. The machine was designed to accept parts 
according to print. When we proceeded to feed parts 
from one particular mold, we found that the spaces 
between the plastic blocks were too narrow to ride 
on the feed tracks. 

Our Quality Control people informed us that 
since this dimension was nonfunctional, an off-speci- 
fication had been authorized when an error was 
found in the vender’s mold. Of course, steps were 
taken to have this condition promptly corrected. In 
the meantime we had to manually assemble all such 
armatures which were in stock, because of the failure 
to investigate for the existence of off-specifications. 

Another point we failed to consider in our original 
design was the problem created by flash between 
the plastic blocks. Naturally, the part print did not 
show this, and we experienced trouble in feeding 
parts as a result of it. We changed the plating speci- 
fication of the stamping to facilitate the removal 
of the flash and obtained a superior part at less cost 
because of the resulting economies in flash removal. 

The material for the contact wire holder, Fig. 6(b), 
is laminated phenolic and is produced in sheet form. 
The part is stamped from strips made from the sheet 
stock. The number of end pieces, consequently, is 
substantially greater than the number of end pieces 
produced from a continuous roll of strip stock, and 
occasionally the end piece stamping involves insuffi- 
cient material. The end pieces resulting in partial 
parts presented no problem in manual assembly since 
they were routinely discarded by assembly personnel. 
The machine, however, had no way of determining 
that a part was not complete and would try to feed 
the partial part and thus cause the station to mis- 
function. 

Problems also resulted from bowed parts made 
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from warped sheets. These would bind in the feed 
track, resulting in serious jams. Bowed parts could 
be satisfactorily handled in manual assembly _be- 
cause the condition presented no functional problem 
once the part was secured in place. 

In our efforts to provide parts which were satis- 
factory for automatic assembly, we called for a flat- 
ness specification which was easy to attain, but diffi- 
cult to check. Automatic inspection methods were 
hard to justify. As an aid to inspection, we went to 
“stack packs” as shown in Fig. 6(b). This enabled 
immediate spotting of broken or deformed parts 
which could be easily extricated before being fed to 
the machine. Another advantage of this type of pack 
aging is that the parts could be deposited into the 
feed chute directly from the container, thus eliminat- 
ing the need for vibratory feeders with elaborate 
orienting devices. 

The bumper, Fig. 6(c), is a molded rubber part. 
Flash is not only undesirable but creates serious feed- 
ing problems in automatic assembly. Binding in the 
feed mechanism caused the machine to stop. Thor- 
ough flash removal was required before automatic 
assembly could be satisfactorily accomplished, thus 
ensuring that only superior components were getting 
into the assembly. 


> Functional Disorders 


An assortment of other conditions might have 
been experienced in the development of these ma- 
chines, but those mentioned above are good examples 


of what one can encounter. The important point 
is that such conditions are very apt to exist and 
have to be given appropriate consideration early in 
the engineering phase of any automatic assembly 
machine. Equally important is that the measures re- 
quired to deal with these conditions must be ade- 
quately considered in the economic and qualitative 
evaluation of the proposed equipment. 

Station failure for causes other than component 
conditions may be inherent in the design logic or the 
mechanism itself. Usually, in properly engineered 
machines this is not the case. Functional disorders 
causing machine-station failures are typically due to: 
|. Improper adjustment. 2. Excessive wear between 
bushings and guided members. 3. Worn or broken 
tools. 4. Obstructions in feed tracks. 5. Pneumatic 
or electrical failures. 6. Wear in station linkage. 7. 
Wear in fixtures. 

Whatever the causes for station failures, they still 
must be taken into account in evaluating reliability. 
Inferior components, contaminants, and faulty ma- 
chine stations may cause automatic assembly ma- 
chines to fail. If the causes of such failures can be 
effectively minimized, they augment, in reality, the 
economic advantages of the machine. By failing, 
the machines serve as ruthless inspection devices 
which ensure a superior product at less cost. Inferior 
assemblies are brought to the attention of the op- 
erator, and they can be appropriately reworked or 
discarded. 

The ultimate in production, however, is distinctly 
related to a conscientious consideration for quality 
at the outset. Only by increasing this important 
factor, both in components and machines, can the 
automated factory become an economic reality. The 
effort required must come directly from the engi- 
neers concerned. 








Analyze quality requirements thoroughly. Develop 
statistical charts, if necessary, to show the extent of 
deviations before undertaking the design of any ma- 
chine station 


Limit tolerances of component parts as much as 
possible within economical and practical limits 


Design into the machine monitoring methods for 
detecting and eliminating failures. Use electrical or 


mechanical station “lock outs” to sort defects. 


. Design quality control into the machine. Automatic 
gaging methods, machine cycle counters, and pre- 
cision switches can often provide this control by 
monitoring for conditions which are conducive to 
failure. 


Maintain adequate vendor relations in the case of 
purchased parts. Be sure that there is a thorough 
understanding regarding acceptable quality levels 
on all shipments. Quality specifications should ac- 
company part prints on initial orders at least, and 
should be made a part of the purchase contract. 





. Develop vendor relations so that a thorough under- 





Considerations For Development of Automatic Assembly Machines 


standing of automatic assembly problems exists. 
Co-operate with the vendor to help him to improve 
his quality. 

Develop rigid acceptance conditions. Reject any 
shipments which fail to meet specifications for any 
reason. This may require a larger sustaining in- 
ventory but it has its compensations. 


8. Develop rigid in-process quality-control methods. 


9. Inspect gages and tools at regular and frequent 
intervals, especially before and after each produc- 
tion run. 


. Number all production runs and purchased lots. 
Keep them separated to prevent them from over- 
lapping into other batches of the same part. This 
facilitates “blanket” rejection and segregation if 
defects are found. 


. Keep statistical records of all shipments from vendors. 
This helps to ascertain the quality of the vendor's 
product so that he may be favored with subsequent 
orders accordingly. 


. Do not take quality for granted. 
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WIREBOUND BOX CLOSER SPEEDS INSULATOR PACKING 


EQUIPMENT for automatically squaring 

and closing wirebound boxes has eliminated 

a bottleneck at the packing station for high 
voltage suspension insulators in a plant of General 
Electric Co. In a former packing method, opera- 
tors had to manually close the wire loop fasteners of 
the boxes after loading them with insulators. The 
slowness of this operation sometimes caused over- 
loading of the packing station so that about 8 man- 
hours a week of extra labor were required to remove 
incoming insulators from a packing table, stack them 
on pallets, and return them to the table when the 
workload permitted. 

With the box closing machine, packing manhour 
requirements are about 20 per cent less and bottle- 
necks do not occur at the packing station. In ad- 
dition, the boxes are stronger and better squared, 
and may be stacked seven-high on pallets instead 
of three-high as before. Another advantage of ma- 
chine closing is that the wire loops are uniformly 
pressed flat against the sides of the boxes, reducing 
the possibility of accidental opening of the boxes 
during subsequent storage and handling. 

At the packing station, Fig. 1, an operator selects 
a flat box blank from a stack and places it so that 
the two center sections of the blank nest in a V- 
shaped fixture. He then takes from four to eight 
insulators from an adjacent conveyor and_ places 
them in the pocket formed by the center box sec- 
tions. During this operation, the operator strings 
the insulators together and hooks the end units 
in the string into cleats at the ends of the box sec- 
tions. 

When a box is loaded, the operator closes the re- 
maining two sides and threads (but does not bend) 
the wire loops in place. He then operates a pneu- 
matic foot valve and the fixture rotates 45 degrees 
to place the box in a horizontal position. One side 
of the fixture is in the form of a roller conveyor 
section. When horizontal, this side provides a track 
for moving the box into the closing machine. 

As the box enters the machine, it is picked up 
by a continuously moving belt and advanced into 
a cage of top and side bars that hold the box in 
approximate shape. A limit switch at the input 
end of the machine is actuated by the leading edge 
of the box. This initiates a time delay cycle that 
begins when the box passes beyond the switch. 
During the delay period, a stop is advanced to hold 
the box stationary, and a box-closing cycle is com- 
pleted. 

In the first step of the closing cycle, Fig. 2, the 
box is clamped and squared between the side bars. 
Then, a loop bender bar is moved downward on 
an ,arc, folding the wire loop fasteners against 
the side of the box. After it has closed the 
box, the bender bar returns to its normal, overhead 
position. The box is then unclamped from between 
the side bars. Retraction of the stop completes the 
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closing cycle and the box is then free to continue on 
the belt. 

When the box leaves the end of the belt it passes 
onto a roller conveyor section and actuates an air 
valve. This cycles a set of cross-feed rolls and a 
pusher cylinder. The cross-feed rolls rise between 
the rollers of the conveyor section and lift the box. 
The pusher cylinder then advances, pushing the 
box at right angles to the closing machine belt. 
An inclined roller conveyor carries the box to a 
pallet area. Lowering of the cross-feed rolls and 
retraction of the pusher cylinder rod complete the 
transfer cycle. 


Fig. 1—Operator at packing station for high voltage 
suspension insulators loads parts into semiformed wire- 
bound box in fixture. He then closes the box, threads 
the wire loop fasteners in place, and pushes the box 
on rollers into closing machine, background, developed 
by Stapling Machines Co. 


Fig. 2—Box in closing position has been clamped be- 
tween parallel guide bars that square up box cross 
section. Bender bar at upper righthand corner of box 
then swings downward, pressing wire loops against sides 
of box. After it is closed, box advances to transfer 
mechanism, foreground, and is pushed at right angles 
onto roller conveyor by air cylinder. 
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> FOLLOWING a 2-year study, Norair Div., 
" Northrop Corp. has combined a production 
data system and a large scale computer to es- 
tablish a fast, accurate, and efficient production con 
trol system. Among the areas in which the com 
pany specializes are: Weapon system management; 
design, development, and production of military air- 
craft, missiles, and associated ground support equip- 
ment; and subcontract production of major airframe 
parts. The division’s research, engineering, and pro- 
duction facilities total nearly 2 million square feet. 
In the fabrication shops some 35,000 items might be 
found in various stages of production—and some 
30,000 production orders might require handling 
each day. The company’s target for improved pro- 
duction control was the fabrication shops. 

Of direct interest to large companies faced with 
a similar paperwork load in their production de- 
partments, the operation of Norair’s system is also 
of interest to small firms because it illustrates the 
techniques and essentials that lead to a practical 
system. The fundamentals of the system include: 
Use of a basic data document containing certain 
mechanically coded fixed data associated with an or- 
der; convenient means of adding variable data by 
shop personnel; collecting of all data for reduction 
and reports in a form suitable for direct machine 
handling; and summarizing of data and preparing of 
reports fast enough to permit corrective action to be 
taken. 

Major equipment items involved in the data han- 
dling system are: Transmitting units with the capa- 
bility of reading and transmitting data contained 
on an edge-punched card and with the means for 
adding variable numerical data to the transmissions 
based upon the position of 15 dials; receiving units 
and associated time code emitters that accept the 
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transmitted data from several of the transmitters 
and record it in punched tape form along with the 
time of transmission; and an IBM 704 computer 
center that includes magnetic tape input and output 
units, high-speed printers, and conventional tabulat- 
ing devices for tape-to-card and card-to-tape con- 
version. The transmitting, receiving units, and time 
code emitters are elements of the Collectadata—a 
data collecting system developed by Friden Inc. 

The production order that is released to the shops 
contains an edge-punched serial number. Whenever 
information affecting the order—receipt of materials, 
who is handling, when placed in work, etc.—is to be 
recorded, the master order is placed in a transmitting 
unit and appropriate dials are positioned. For con- 
venience of reporting personnel, 97 transmitters are 
located throughout the plant’s 27 manufacturing 
shops. The various transmitters are connected by a 
network of telephone cables to 20 receiving units 
stationed in central locations. The receiving units 
are equipped with an automatic lockout feature that 
prevents a transmitter from starting simultaneously 
with another or breaking in while another is operat- 
ing. 

By the end of an operating day, a wide range 
of production data related to individual order serial 
numbers is collected on the 8-level punched tape 
at the receiving units. The punched tapes from the 
units are forwarded to the computer center where 
the data is first transferred to punched cards and 
then to magnetic tape. Between midnight and 7 a.m., 
information from the shops, notices of planning 
changes, and shortages noted by terminating stock 
rooms are processed by the computer, resulting in 
an updated master in-work file stored in the com- 
puter memory. Subsequently the computer prepares 
a magnetic tape that is fed to the high speed printer 
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for report preparation. During normal hours the com- 
puter center is engaged with engineering and scien- 
tific problems. 

Both daily and weekly production control reports 
are issued. For example, a daily Zone Shortage and 
Aging Report is prepared to call attention to im- 
mediate problems requiring attention. Weekly re- 
ports include: A Basic Labor Report; Production 
Order Status Reports (this group includes serial num- 
ber status, sales order and production order reports); 
Shop Loading Reports (this group includes sum- 
mary of manufacturing operations, shops affected, 
and estimated standard versus actual hours); Short- 
age Reports (this group includes information such as 
section forecast, part number by sections involved in 
manufacturing, and terminating shop reports); and 
various miscellaneous reports (for example, sales or- 
der close-outs ). 

Besides the savings realized by eliminating many 
clerical functions performed by shopworkers and 
foremen (more than 425 man hours are saved each 
day), substantial savings will be realized by the 
reporting technique. For one thing, a dozen reports, 
formerly thought necessary, have been eliminated. 


Series of photographs illustrate major equipment items in 
production control system at Norair Div., Northrop Corp. 
At 97 stations throughout plant, similar to (a), fixed and 
variable data are fed into transmitters. At 20 centralized 


stations, similar to (b), transmitted data are automatically col- 


lected on tape punch receivers; time code emitters asso- 
ciated with each receiver indicate the time of each trans- 
mission. Punched tapes are sent to computer center, (c), 
where between midnight and 7 a.m. each day, the shop 
data are used to update records and issue control reports. 
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As another example, by reporting labor automati- 
cally, 42 per cent of manual key punch time formerly 
required for the machine processed report has been 
eliminated and a more timely labor report obtained. 
As another example, the daily Zone Shortage and 
Aging Report, by indicating new shortages and con- 
trolling work in each zone by priority and age, re- 
duces lost orders and special expediting effort. 

Internal communication is a general problem in 
all manufacturing operations; in certain cases in- 
ternal communication becomes a critical problem. 
Where information must be accumulated in one 
place from scattered sources, the data reporting sys- 
tem described in this article points the way to solv- 
ing the communication problem, providing as it does 
a means of bringing management closer to pro- 
duction operations in terms of time, accuracy, and 
pertinency. 





TECHNIQUES 
FOR PARTS HANDLING 


Discrete items of any nature can be encount- 
ered in manufacture. Basic handling tech- 
niques can be successfully applied in a wide 


variety of situations. 


Fig. 1—Elevating storage hopper can be used 
for automatically loading smaller hoppers or 
feeding a bulk processing operation. Model 
shown has a storage capacity of 8 cubic feet 
with 6-foot discharge height. Unit is mounted 
on casters for mobility. The control panel 
houses an electronic detector used for auto- 
matic feed control. 
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By ROBERT H. BONNER 


Application Engineer 
industrial & Machine Tool Operations 
Radio Corp. of America 
Detroit, Mich. 


MANUFACTURE of component parts is pres- 

ently, and will continue to be, a very com- 

petitive business in the U. S. and abroad. 
Many manufacturers lose business because of high 
production costs. Contributing to these high costs 
in many instances is a large expense for parts han- 
dling to, between, and away from the various primary 
manufacturing processes. Thus, it becomes necessary 
to employ the most practical means of handling 
parts. Usually, total costs can be greatly reduced 
by the application of mechanical feeding equipment, 
which is a form of handling automation. 

The application of mechanical feeding equipment 
is widespread. There is hardly a mass production 
factory that does not have some of this equipment. 
However, there is hardly a factory existing that 
does not have need for further practical applica- 
tions. This condition is especially true for relatively 
small production facilities. Many times these plants 
have to struggle along on reduced profits or lose 
jobs because their high parts handling costs prevent 
them from being competitive. 

Each parts feeder application has its individual 
problems, and no single type of feeder offers solu- 
tions to all problems. The selection of the proper 
feeder for each application involves consideration 
of many factors. The following discussion is in- 
tended to describe some of the various types of feeders 
and their applications. Basically, parts feeders can 
be broken down into two groups: Bulk feeders and 
orientation-type feeders. 

This article is based on a paper presented at ‘‘Fourth Conference 
on Manufacturing Automation’’ cosponsored by AUTOMATION, 


— University, and Manufacturing Engineering Council, April 
960 


AuTOMATION—June 1960 





Fig. 2—Orienting belt hopper is shown feeding an automatic 
gaging machine, left. The orientation devices, attached to in- 
clined exit track, are adjustable for a range of part sizes. 
Storage capacity of this model is 9 cubic feet. 


> Bulk Feeders 


Bulk feeders are machines for conveying parts 
in bulk from one point to another. Often a bulk 
storage bin is incorporated as part of the feeder, 
Fig. 1. In this case a quantity of parts, normally 
from 3 to 40 cubic feet, are stored in the bin. An 
elevating conveyor lifts parts from the bin and dis- 
charges them into other equipment, such as one or 
more smaller orientation hoppers. Electronic de- 
tectors sense the level of parts in the smaller hoppers 
and automatically control the elevating conveyor 
to deliver parts only when required. Thus, the 
application of a bulk storage bin of this type provides 
hours of automatic, demand-type feeding. In the 
application described, it also increases the efficiency 
of each orientation hopper since it maintains the 
load at an optimum level. 

Bulk feeders are also used extensively for discharg- 
ing parts at a controlled rate to bulk processing oper- 
ations, such as heat treating or washing, or to over- 
head conveyors for delivery between areas of the 
plant. Volumetric accumulators can be incorporated 
which will release given volumes of bulk parts in 
accordance with electrical signals. 

Another type of bulk feeder which is sometimes 
used to supply vibratory hoppers employs a conical 


Fig. 3—Rotary hopper is equipped with a standard 
orientation track for rolling parts. The offset center of 
gravity of the part is utilized for orientation. Track is 
adjustable for a range of sizes, with orientation com- 
pletely accomplished on the track. Rates up to 150 parts 
per minute are attainable with the 24-inch diameter 
unit. 
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type storage bin. This type is not common, however, 
since its storage capacity is somewhat limited unless 
a high loading height is provided. Also, it is suit- 
able only for certain types of parts. 


> Orientation-Type Feeders 


These units store a certain volume of parts in 
bulk, and select and discharge them in a single 
row, all oriented the same way. There are several 
types of these feeders, or hoppers, namely: Orient- 
ing belt, rotary, vibratory, non-mar, and stack. For 
any feeder application there is usually one type of 
hopper that is more suitable than any of the others, 
although for many applications there may be more 
than one type which can be satisfactorily applied. 

The orienting belt type hopper, Fig. 2, is most 
suitable for feeding relatively simple parts of medium 
size (no dimension smaller than 1% inch or larger 
than 3 or 4 inches). This type of hopper is very 
desirable since it combines a large storage facility 
(4 to 20 cubic feet) with an orientation facility. 
Hoppers of this kind are most practical for feeding 
processes operating at 20 to 150 cycles per minute, 
as is often encountered in machining, grinding, or 
assembling. It should be remembered that this 
type of hopper is suitable for orienting relatively 
simple shapes only, and that a certain amount of 
spill-back is inevitable which will scratch delicate 
parts. However, the units can be designed with 
baffling to minimize nicking and marring resulting 
from spill-back. Many of these units are presently 
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Fig. 4—Four vibratory hoppers are shown feeding vari- 
ous parts to an automatic assembly machine. Dual 
tracks are used on two of the hoppers. 


in operation in the automotive, bearing, and elec- 
trical industries. 
The popular rotary hopper, Fig. 3, has been in 


use for years in almost every parts manufacturing 


Various sizes are available, with bowl 
diameters from 6 to 36 inches. These hoppers are 
suitable for handling a range of part sizes up to 
2 inches. They are capable of high rates of feed 
and will orient more complicated shapes than 
orienting belt type hoppers. Plastic moldings, spe- 
cial screws, and parts with flanges and grooves or 
radii can be fed. Parts are handled more gently 
than with the orienting belt type hopper, but not 
as gently as in a vibratory hopper. Rotary hoppers 
are most desirable when a large storage capacity 
is not required and space is limited. Since their 
cost is low, rotary hoppers are the cheapest feeders 
for solving simple feeding problems. The orienta- 
tion features can usually be made adjustable for a 
range of sizes, providing a high degree of versatility. 
One type of rotary hopper accomplishes orienta- 
tion by using a machined selector ring. Other types 
perform part orientation on their discharge tracks. 
The latter feature is very desirable since it greatly 
reduces jams, provides a higher feed rate, and is 
extremely versatile in that the same hopper can be 
used to feed a number of different types of parts 
merely by changing the feed track. Thus, for a 
very nominal cost, a track-orienting rotary hopper 
can be converted easily to feed an entirely different 
part. A large capacity bulk loading hopper is often 
used to automatically fill a rotary hopper. 
Vibratory hoppers, Fig. 4, are supplied in a range 
of sizes with bowl diameters from 6 to 36 inches. 
They have the ability to orient and feed parts 
with complicated shapes, reliably and without 


process. 
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The vibratory action causes the parts 
to flow up a special track. Various orientation 
devices, mounted on the track, select the parts 
that are properly lined up and allow them to be 
discharged. Other parts are wiped off the track 
and are recirculated. The vibratory hopper feeds 
parts very gently. Small, delicate parts (even glass 
parts) have been fed satisfactorily. Since orienta- 
tion is primarily performed on the track, the bowl 
can easily be converted for another size or type 
part. Larger storage type hoppers are often em- 
ployed to automatically fill the vibratory hopper. 
Generally the vibratory hopper has a slower feed 
rate than a rotary type, and for some parts is 
rather noisy. Bowls for vibratory hoppers can be 
provided with multiple tracks. 


jamming. 


The non-mar hopper, Fig. 5, has a unique ar- 
rangement of conveyor belts to store and orient 
many types of relatively simple parts without 
marring or breaking them. The hopper is capable 
of extremely high feed rates and can handle glass 
parts or machined parts with fine finishes. Parts 
are conveyed to the discharge track through various 
orientation devices. If a part is properly oriented 
it is discharged. If not, it is wiped off the belt and 
recirculated. The unit can be equipped with de- 
mand type feed control. The non-mar hopper is 
the only type which is accepted by the automotive 
industry for feeding finished piston pins. 

Stack hoppers, Fig. 6, are used primarily to feed 
rods ranging in size from 1% to | inch in diameter 
and from 4 to 24 inches in length. The hopper 
is essentially a storage box with an agitator which 
causes the parts to roll out the bottom in a single 
row. A pusher can be incorporated to discharge 
one part at a time to a specific point when energized 
by an electrical signal. Parts are loaded into the 


Fig. 5—Non-mar type hopper is tooled for feeding fin- 
ished gears without marring. To provide demand type 
feeding, a parts detector shuts off the hopper when 
the track is full. 
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hopper with the desired orientation. Since the 
equipment is rather simple and can be made ad- 
justable for a range of sizes, the cost is low. Thus, 
a stack hopper is usually easy to justify as a cost 
saving device. 


> Principles of Orientation 


The first point a parts feeder engineer studies 
before recommending a specific type of equipment 
is the method of orienting the parts. Usually he 
will study the part to be fed and attempt to place 
it into a familiar category, to which he can apply 
a known orientation method. 

Parts such as bolts and other headed or flanged 
parts can best be oriented and fed by suspending 
them from the head. This method is relatively 
simple and can be incorporated in almost any type 
of hopper. Usually the discharge track consists of 
inclined rails on which the parts slide. 

Another basic orienting principle considers the 
center of gravity of the part. If its center of gravity 
is other than its geometric center, the part can often 
be allowed to slide or roll down a track with a knife 
edge inclined at a compound angle. If the part is 
not properly oriented it will fall off the track. 

Chamfers, rounded edges, flanges, or grooves are 
also used for orientation as illustrated in Fig. 7. 
Usually the part is supported on a knife edge or 
guided by a flange or groove. If not properly 
oriented it falls or is scraped off the orientation 
track and back into the storage for recirculation. 
Frequently, complete orientation cannot be achieved 
with a hopper and track. In this case, the hopper 
partially orients the parts and discharges them to 
a mechanical orienting device normally consisting 


Fig. 6—Air-operated stack hopper feeds automotive 
pushrods. Unit has an internal pusher that discharges 
one part at a time to spring loaded jaws. The hopper is 
adjustable to accommodate a range of part sizes. 
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Fig. 7—Close-up of an orientation track used for feeding 
small rectangular parts. Orientation is completely ac- 
complished on the track. One side of the part has a 
small radius which causes certain parts to slide off a 
knife edge and into the rotary hopper for recirculation. 


of a pusher, a detector, and equipment to reposi- 
tion the parts and discharge them fully oriented. 
This equipment is rather complex and expensive, 
but can often be economically justified if the proc- 
essing rate is reasonably high. 

Other factors to be considered in choosing a meth- 
od of orientation and type of hopper are the nec- 
essary rate of feed, storage capacity, prevention of 
marring or breaking of parts, and available floor 
space. Often a thorough analysis of the part and 
its feeding requirements will bring up easily over- 
looked points that can later cause serious problems 
in manufacturing. A thorough study of the prob- 
lem enables the engineer to choose the most practical 
method of handling a part. This is of paramount im- 
portance, since each feeder has to be economically 
justified. Unless the proper selection is made, such 
justification may not be possible. 

It is advisable to consult suppliers of automatic 
parts feeders who manufacture complete lines of 
all types of hoppers. Such suppliers will have 
the necessary experience to recommend the best 
type and size hopper for a specific job. 


> Handling Concepts 


Most manufacturing processes involve a number 
of subsequent machining operations on each part. 
Thus, there is usually a requirement for more than 
one parts feeder for any one manufacturing line. 
There are two basic concepts used in handling parts 
to and between operations. The first concept in- 
volves feeding the parts from a bulk storage bin to 
an orienter for the first machining operation, and 
maintaining orientation of the parts through subse- 
quent operations. Generally, it is necessary to pro- 
vide storage between operations. Standard storage 
units which maintain orientation are available for 
many relatively simple parts. This concept is usually 
inexpensive, and saves floor space. The disadvantages 





lie in the fact that it is not always practical to main- 
tain orientation after a machining operation, and 
only a limited storage can be provided. Difficulties 
are also encountered when a range of sizes is to be 
processed. 

The second handling concept involves the installa- 
tion of bulk storage units with orienters between 
each operation. This concept is more flexible, and 
provides more storage between operations. Another 
important feature is that orientation does not have 
to be maintained after each operation, which greatly 
simplifies the equipment. The disadvantages lie in 
the expense of the more complicated feeding system 
and the additional floor space required. 

Usually, an automatic manufacturing line will in- 
volve both concepts. The determining factors under- 
lying the decision of which concept to use are the 
type of part, flexibility required in the line, rate of 
processing, and storage required between operations. 


> Feeding Systems 


Most manufacturing lines in modern factories 
employ many parts feeders. A combination of feed- 
ers to automate a line comprises a feeding system. 
A representative system is illustrated in Fig. 8. This 
particular system employs almost every type of hop- 
per to attain complete automation of the line. Al- 
though this particular system may not exist, many 
actual systems involving virtually the same equip- 
ment are presently in use. Often, the equipment is 
interconnected and programmed from a master tim- 
ing circuit or primary processing machine. 

Another parts distribution system is of interest 
for its automatic operation in an existing automa- 
tion line in an automotive factory. The equipment 
consists of a rotary orientation hopper on each proc- 
essing machine, an overhead conveyor, electronic 
scanner, bulk storage hopper, return conveyor for 
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finished parts, and chuting. 

The bulk storage hopper stores 40 cubic feet of 
parts and elevates and discharges them on demand 
to the overhead conveyor. This conveyor is equipped 
with gates and down-chutes that lead to rotary hop- 
pers. Each rotary hopper has a parts level detector. 
The scanner investigates each rotary hopper in se- 
quence. If a hopper needs parts, the gate on the 
overhead conveyor is closed and parts are delivered 
to the hopper. The scanner then proceeds to the 
next hopper in the line. The return conveyor ac- 
cepts parts from the machines and conveys them to 
the next operation. 

Distribution systems, although quite expensive and 
complex, have proved to be great cost savers in many 
high production lines. It is possible to automatically 
feed up to 25 machines with one system. 


> Economic Justification 


Usually, parts feeders are easily justified eco- 
nomically if the parts lend themselves to mechanical 
handling. As an indication of price, if a part is rela- 
tively simple, a hopper with reasonable storage (4 
cubic feet) can be provided, orientation accomplished, 
and discharge track furnished for about $3500. 
This is usually easily justified from a labor savings 
point of view. Often, a rotary hopper and orienta- 
tion track can be supplied for about $600. This 
provides an extremely low cost method of feeding 
parts. 

Elaborate parts feeding systems can also be quite 
easily justified economically, even though their total 
cost may run over $100,000 in certain instances. In 
fact, many manufacturers of high production parts 
find it mandatory to employ these systems for com- 
petitive manufacturing. The alternative may be to 
accept reduced profits or lose business because of 
high parts handling costs. 
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Fig. 8—Block diagram illustrates elements of an auto- 
matic production line for heat treating, grinding, and 
assembling parts. Bulk storage is provided between each 
operation. 
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In some situations a necessity for speed in making decisions can 
furnish sufficient justification for installing a computer. Con- 
trolling the flow of natural gas in a utility system, so that an 
established peak level is not exceeded, is one of these situations. 


KEY to success in attempting to optimize proc- 
ess control is the development of a system 
which can collect data reflecting variations 
in the process, analyze the data in terms of a pre- 
determined method of operation, and display the 
results of the analysis in time to permit corrective 
and optimizing action. When large numbers of vari- 
ables are involved, the factor of time is especially 
important. Time lost in collecting and analyzing 


Fig. 1—Diagram illustrates the major operating ele- 
ments of the electronic data handling system for mon- 
itoring gas flow. Pressure and temperature measure- 
ments are collected at remote gas purchase and distri- 
bution points and telemetered to a central dispatching 
station. Multiplexed data are separated and distributed 
to individual chart recorders for permanent records. 
Retransmitting potentiometers mounted in the recorders 
are selectively connected to the voltage-to-digital con- 
verter where data are converted to digital signals. 
These signals are used by the computer to perform 
various gas flow calculations needed to maintain gas 
flow under an established peak demand figure. During 
periods when the computer is not required for flow cal- 
culations, a digital clock switches the system to per- 
forming engineering calculations for other departments. 
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Fig. 2—This is one of the many orifice metering sta- 
tions in the system. In the left background can be seen 
three parallel meter runs from which measurements are 
taken. In the right foreground is a weather-proof meter 
compartment which houses the Bristol Co. Metameter 
transmitters. All measurements collected at this station 
are transmitted to a central dispatching station over 
one telemeter phone line, using a multiplex system. 


data used to make control decisions results in  pos- 
sible losses in quality, reliability, efficiency, and 
safety of the process. 

For a relatively slow process, manual methods 
of data collection, analysis, and decision suffice. 
However, as the tempo of the process increases, the 
element of time between process change and ef 
fective process correction decreases until a point is 
reached where optimization necessitates fast and 
automatic data handling and control. Such is the 
case at the Public Service Co. of Colorado which 
delivers over 100 billion cubic feet of natural gas 
to customers in Colorado and Wyoming each year. 

The utility company purchases gas from sup- 
pliers having gas fields in Kansas, Oklahoma, Texas, 
New Mexico, and Colorado. The cost of the gas 
to the utility is determined on the basis of a com- 
modity charge and a demand charge. The com- 
modity rate is a basic charge for each cubic foot of 
gas delivered. The demand rate is based on highest 
amount of gas delivered during any one day in an 
1l-month period preceding the current 1|1-month 
period. Should a higher peak demand be estab- 
lished on any one day during the current period, 
the demand rate is increased for the next 11-month 
period. 

The utility company controls gas usage on high- 
demand days by interrupting service to certain 
industrial customers who obtain preferential rates 
by agreeing to curtail use if gas demand approaches 
a previously established peak. To determine when 


Fig. 3—At the central dispatching station, the multiplex 
receiver shown collects the measurements transmitted 
from the remote stations and distributes them to individ- 
val chart recorders. 
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service should be interrupted to these customers, gas 
usage is continuously monitored at a central dis- 
patching station on a 24-hour basis. Differential 
pressure, static pressure, and temperature of gas at 
various metering stations in the system are tele- 
metered to central dispatching and recorded by 
Bristol Co. circular chart instruments. Prior to in- 
stallation of automatic data processing equipment, 
a Gas Load Dispatcher read the charts each hour, 
manually calculated the gas flow at individual me- 
tering stations, and totaled the flows to determine 
the system demand. Due to the number of read- 
ings and the complexity of calculations, this man- 
ual determination required 30 to 45 minutes out 
of each hour. 

Gas demand varies according to weather con- 
ditions, industrial activity, time of day for home 
heating and cooking, and other factors; and the 
dispatcher must weigh these variables against ac- 
tual gas flow when usage approaches the established 
peak demand. To eliminate the time differential 
in determining the total system demand, the utility 
company has installed a computer-control system 
to monitor flow data, perform calculations, and 
print out demand totals for the dispatcher. Heart 
of the system is a LIBRATROL-500 computer, man- 
ufactured by Librascope Div., General Precision Inc., 
which performs gas flow calculations 10 times each 
hour. Each calculation requires approximately 1.5 
minutes. The remaining computer time is avail- 
able for other engineering calculations. 

Flow data for the computer are provided by the 
existing circular chart recorders. The Bristol in- 
struments are fitted with retransmitting potenti- 
ometers which generate output voltages propor- 
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tional to the value indicated at each recorder. The 
potentiometer outputs feed to the computer system 
voltage-to-digital converters for conversion into digi- 
tal signals. These signals are then fed directly 
into the computer. 

At the metering stations, gas flow is measured 
through orifice meters. Instantaneous flow through 
each orifice meter is determined by multiplying 
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Fig. 4—This view shows one of the Bristol Co. chart re- 
corders in the central dispatching station. The arrow 
points to a gear and pinion that moves in synchronizo- 
tion with the chart pen and actuates a retransmitting 
potentiometer mounted on the rear of the recorder 
case. Inset gives a close-up view of the potentiometer. 


the orifice flow constant by the square root of dif- 
ferential pressure times static pressure. The com- 
puter is programmed to collect the differential pres- 
sure, temperature, and static pressure measurements 
for each metering point every 6 minutes; determine 
the flow rate and total flow for the 6-minute in- 
tervals, and store the results. At the end of each 
hour, the computer totals the flow in cubic feet 
per hour for each meter. Automatic typewriters 
print the results along with the total gas flow dur- 
ing the hour and the accumulated gas flow to that 
particular meter run in a 24-hour period. 

The speed at which the system can complete the 
monitoring and calculating necessary for flow deter- 
minations allows the computer approximately 4.5 
minutes out of every six for additional computing 
tasks. To take advantage of this available off-line 
time, the computer is programmed to handle prob- 
lems, such as the analysis and design of gas dis- 
tribution systems, or billing preparation. A digital 
clock reference is used to switch the computer be- 
tween the primary and secondary programs at the 
appropriate time periods in each hour. 

Installation of the LIBRATROL-500 system has 
relieved dispatchers of the burden of manual cal- 
culations and related clerical activities. The computer 
performs all routine repetitive tasks, enabling dis- 
patchers to devote more time to evaluating weather 
predictions and to making important decisions re- 
quired for equitable distribution of gas to customers 
with interruptible-service contracts. 


ground, data are transmitted through a re- 
lay commutator and voltage-to-digital con- 
verter to the LIBRATROL-500 computer in 
the foreground. Every 6 minutes the com- 

3a puter determines the flow rate and ac- 
cumulated flow total at each remote meter- 
ing station and stores the results. The flow in 
cubic feet per hour for each meter is totaled 
by the computer at the end of each hour 
and printed out on the typewriter at the 
left. The other typewriter is used for com- 
puter input and output when the unit is used 
for off-line engineering calculations. 





Bundling 
Shingles 


4 Pressing Bricks 


PRODUCTION of wedge-shape bricks at the Moss Landing, Calif 
plant of the Refractories and Chemical Div., Kaiser Aluminum & 
Chemical Corp., requires constant starting and stopping of this 1000- 
ton press so that the operator can handle the shape with ease. Man 
vally operated mechanical clutches previously used on the press re- 
quired adjustment every 16 hours of operation and complete over- 
haul every six months. These were replaced by an air operated 
clutch-brake manufactured by the Fawick Airflex Div., Fawick Corp., 
which resulted in a production increase of 25 per cent and a virtua! 
elimination of clutch maintenance. The clutch-brake is now under push 
button control by the operator and includes an automatic braking 
system as a safety feature. The three photoelectric units mounted on 
the right side of the press automatically disengage the clutch and 
engage the brake when their light sources are interrupted by the 
operator's hand or other extraneous objects 


INTEGRATED shingle packaging equipment in the Ardmore, Pa., plant of Certain-teed Products Corp 
receives shingles from the cutting end of a shingle manufacturing machine, automatically stacks them into 
bundles, applies a corrugated wrapper, and delivers the bundles to an automatic wire tier. The equipment 
automatically adjusts to handle different sizes and designs of rectangular shingles, inverts shingles in any 
predetermined pattern, and varies the number of shingles per package. Developed at the Research and 
Engineering Laboratories of Certain-teed, the packaging equipment will be installed in seven other plants of 
the roofing materials manufacturer 
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Drying Plastic » 


HEAT sensitive plastic is gently dried from wet cake to free flow- 
ing powder in these two spray-dispersion dryers at a Michigan 
plant of Dow Chemical Co. The units are equipped with atomizers 
of a special design which permit feeding of an unconditioned wet 
cake. As the atomized material falls inside the units, the plastic is 
dried to a final moisture content of less than 0.1 per cent without 
recycling. No subsequent grinding or screening is required. The 
equipment was provided by the Nerco-Niro Spray Dryer Div., 
Nichols Engineering & Research Corp 


¢ Classifying Metal Strip 


QUALITY control equipment developed by Pratt & Whitney Co. Inc. classifies rolled metal 
strips into undersize, good, or oversize lengths; counts the number of feet of strip within 
each category and total footage; and makes a printed record of the classifications on 
tape, either singly or in dupiicate. The printed tape also shows the coil number; year, 
month, day, and hour coil was run; and the plus or minus tolerance. The equipment can 
be connected to any type of Pratt & Whitney continuous thickness gage such as x-ray, 
beta-ray, Electrolimit, or magnetic and will accurately check strip running at speeds up to 
2000 feet per minute. The sloped-front console cabinet for the equipment was furnished by 
Elgin Metalformers Corp 


Handling > 
Aerosol Cans 


MAGNETIC conveyor is used at 
Southwestern Packaging Co. to trans- 
port filled aerosol cans through o 
heating bath. Previously, the com- 
pany had experienced difficulty in 
preventing the cans from falling or 
floating off an underwater nonmag- 
netic stainless steel belt conveyor. A 
solution was found by installing per- 
manent magnet units manufactured by 
Eriez Mfg. Co. under the belt so that 
the cans are securely held and con- 
trolled as they move through the 
bath. The new system permits con- 
tinuous operation without the neces- 
sity for constant operator inspection 
Different sizes of containers can be 
processed without changing equip- 
ment 


AutTomaTion—June 1960 





a0 


AUTOMATION—june 1J0U 


COUNTING FOR 
HIGH SPEED CONTROL 


By JAMES E. EVERETT, President, Dynapor Corp., Skokie, II! 


\ 
jy ELECTRONIC counters have been used for 
many years in high speed totalizing applica- 
tions. However, industry’s continual require- 
ments for greater productivity at lower operating 
costs have led to the development of automatic con- 
trol as a function of high speed electronic counters. 


counting function is now merely a means to an end 
—automatic control—a more descriptive term for 
this component might be preset controller. 

A major advantage of electronic preset controllers 
is their high operational speeds. Standard models 
can operate from zero to 180,000 counts per minute 


and can be instantaneously reset with no loss of 
count. Special models will handle up to 4.5 million 
counts per minute. High resolution and accuracy 
at these speeds are outstanding characteristics of 


This added function has extended the utility of elec- 
tronic preset counters from laboratory and _ very 
specialized applications to everyday industrial pro- 
duction operations. Therefore, since the original 


Fig. 1—This power shear for cutting steel sheets from coiled stock is controlled by an 
electronic digital length controller mounted in the console at the left. A rotary sensing 
device is mounted directly on one of the roller shafts and generates 100 pulses for 
each linear inch of material travel. The controller accumulates these pulses and 
actuates the shearing mechanism when a preset length is reached. Operation is con- 
tinuous until a separate electromechanical counter has registered the total number of 
sheets in this batch. Then, the controller is manually set to a new cutting length. 
Although readout is unnecessary in this application, glow counter tubes at the control 
panel provide numerical indication of material footage. The McKay Machine Co. 
power shear is installed at Fullerton Steel & Wire Co. and uses Dynapar Corp. control 
equipment. 
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Transistorized digital controllers accurately count pulses from 
sensing devices at speeds up to 75,000 counts per second, actuate 
various functions of other equipment when a preset number is 
reached, and instantaneously reset to zero with no loss of count. 
The author discusses the application of this equipment in con- 
trolling both simple and complex industrial processes. 


this kind of counting-control equipment. Since 
measurement can be an integral element of many 
control processes, digital electronic counting-control 
methods provide a means for meeting stringent re- 
quirements of high accuracy at high operational 
speeds. 

In addition to their major advantages of speed, 
high resolution, and accuracy, digital electronic 
counting-controls provide many other useful bene- 
fits. These include extreme flexibility, reliability (es- 
pecially when transistorized solid state circuits are 
used), remote operation, fast setup and changeover, 
easy-to-read numerical indication, printed readout if 
required, and minimum supervision—usually with 
nontechnical personnel. 


> Digital Methods 


The digital method expresses counts or measure- 
ments in the form of discrete electrical pulses which 
can be counted, stored in a memory unit, and trans- 
mitted over any distance without error or drift. The 
pulses can be manipulated to provide numerical 
readout of a measurement and actuation of auto- 
matic control functions at any predetermined num- 
ber or series of numbers within the cycle of opera- 
tion. Whatever the quantity (linear or nonlinear) 
to be counted or measured for control purposes, the 
digital technique consists of breaking the measure- 
ment into incremental parts which are always much 
smaller than the required accuracy. 

For example, in a linear measurement-control ap- 
plication, a digital rotary sensing device can con- 
vert mechanical motion, material travel, position, 
etc., into a series of electrical pulses—each pulse rep- 
resenting a fractional unit or degree of measure- 
ment, Fig. 1. This output information is in a stable 
digital form and can be fed to control equipment 
and manipulated without loss of accuracy. 

The same technique can be applied to measuring 
the rpm of geared rolls—the control function being 
automatic speed correction. The rotating roll shaft 
can be measured as one count (pulse) per revolu- 
tion, 10 counts, 100 counts, or up to 2400 counts 
per revolution with standard digital sensing devices. 

Two basic methods of digital electronic counting 
are used. These are: 1. Directly in decimal such 
as with a cold cathode gas counter tube and the 
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Fig. 2—Zero-speed rotary pulse generator has an in- 
ternal pulse disk which can be built to provide from 
one to 1200 counts per revolution. As the disk rotates 
in the unit, a light beam is interrupted by the per- 
forations in the disk so that a photoelectric cell is 
constantly being energized and de-energized to create 
pulses. This unit has a built-in transistor trigger circuit 
and power supply. Mounted on the shaft of the 
generator is a measuring wheel which converts linear 
motion to rotary motion. 


hot cathode beam switching tube. 2. By conversion 
from binary counting to decimal in the so-called 
decimal counting units. 

In every application, the digital sensing device 
converts an input (the measured quantity) into a 
digital pulse output which can be fed to a remote 
preset controller for counting, numerical readout, or 
actuation of automatic control functions at any pre- 
determined count. The operator merely adjusts pre- 
setting knobs to the desired numerical value where 
the automatic control function is to take place. 
After the measurement is converted to digital form, 
variables such as temperature and humidity cannot 
affect accuracy. Another advantage is that there is 
no such thing as drift in a digital system. 


> Basic Operating Functions 


Perhaps the simplest way to outline the basic op- 


erating principles of high speed digital electronic 
counting-control systems is to break them down 
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into three distinct operating functions—sensing, in- 
dicating, and controlling. 


Sensing Functions. A wide range of digital sens- 
ing devices are used to convert an input (the meas- 
urement) into a digital pulse output which can be 
counted and manipulated to meet specific control 
requirements, Linear measurements can be con- 
verted into accurate pulse information by means of a 
zero-speed rotary pulse generator, Fig. 2. A stand- 
ard measuring wheel is connected to the generator 
shaft to convert all kinds of mechanical motion or 
position into corresponding revolutions. Each revolu- 
tion of the generator shaft generates an exact num- 
ber of pulses. Thus, a sensing unit which generates 
1200 counts per revolution produces one count or 
pulse for each 0.01 inch of material travel when a 
measuring wheel with a 12-inch circumference is 
used. For direct rotational measurement-control ap- 
plications, the shaft of the rotary pulse generator 
can be connected directly to the shaft of the unit to 
be measured—conveyor, rolls, motor, etc.—to pro- 
vide the necessary counts per revolution. 

Other types of sensing devices can also provide 
the desired units of measurement. A _ photoelectric 
pickup can count the revolutions of a slotted drive 
wheel or can count small parts, irregular shapes, 
gear teeth, etc. Magnetic or proximity pickups can 
detect and count all types of metallic objects with- 
out direct contact. Direct-coupled electrical inputs, 
contactor inputs, and various digital transducers 
can be used, depending upon the limitations and re- 
quirements of each installation. 


Indicating Functions. Direct - reading numerical 
indication of measurement is necessary in many ap- 
plications to enable operators to supervise produc- 
tion, keep records, or perform manual functions at 
specific counts. The pulses fed from sensing devices 
can be continuously displayed as counts on a preset 
controller panel, Fig. 3, by either illuminated nu- 
merical indicator tubes or by glow counter tubes. 
Readability is good up to 50 feet. If desired, nu- 
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merical readout can be remote from both the count- 
ing source and the control equipment. 

A channel switch is often incorporated in the 
panel to display counts at will of two or more inputs. 
Printed readout, with symbols, dates, totals, etc., 
can also be incorporated to provide permanent rec- 
ords of everything that takes place. The display is 
provided with the desired number of digits, and the 
readout is shown as any desired unit of measure- 
ment—inches, fractional inches, feet, rpm, gallons, 
pounds, etc. 


Control Functions. Pulses from the sensing de- 
vices are counted or accumulated by the preset con- 
troller. When a preset number set up on the panel 
is reached, the controller closes a fast-acting mercury 
relay. This automatically triggers the controlled 
mechanism. This can be a power shear, positioning 
device, hopper or bin gate, feed chute, reel-changing 
device, machine tool, packaging machine, or other 
equipment. Multiple control functions can be per- 
formed at successive preset numbers. This technique 
is often used when controlling high speed machines 
which must be slowed-down in stages before the 
automatic control function is actuated. 

After actuation, the controller automatically re- 
sets for the next operation. Maximum operating 
speeds are usually limited only by the capacity of 
the equipment being controlled. 


> Control Equipment 


Electronic controllers, using true digital logic AND 
and OR gates, have the capacity to accumulate 
closely-spaced electrical pulses in an extremely short 
sampling time, with no time delay between input 
and output. For example, a shaft may rotate at 
2000 rpm. If the digital sensing unit generates 1200 
pulses per revolution, the electronic preset controller 
must have a counting capability of at least 2.4 
million counts per minute. 

In comparison, mechanical registers are usually 
limited to operation below 600 counts per minute 
for such jobs as totalizing part counts, measuring 
length, or determining speed. Flag-operated power 
shears are limited to speeds of 150 feet per minute 
and are impractical for cutting either extremely long 
or short lengths. Mechanical preset counters can be 
awkward to reset when used in continuous process 
applications. Accurate ratio counting is usually diffi- 
cult and time-consuming when accomplished by 
mechanical means, and programming of events is im- 
practical. These jobs can be performed at high speed 
and with high accuracy by electronic counting-con- 
trol methods. 


Fig. 3—Electronic preset controller accurately counts 
pulses from all types of sensing devices and is used 
to control other equipment when a preset number is 
reached. This unit can provide from one to 180,000 
counts per minute with instantaneous reset to zero with 
no loss of count. Two rows of setting knobs are pro- 
vided so that a second batch number can be installed in 
the panel while the first batch number is being counted. 
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TABLE 1—Typical Applications of Electronic Counting-Control Equipment 





Types of 


Digital 
Sensing Devices 


Digital 
Control Equipment 


Rotary pulse sensors Preset controllers 


Cutting-to-length | P 


Typical 
Measurement- Industrial 
Control Applications Equipment 
‘ower shears 
— on flow a — Conveyors, rolls 
Control ues, sheet metal, paper) | 


Wire footage & fault con- | 
trol 
—_—_eaeat...  FErOrvX“JaX_—————... 
Motor speed control | Conveyors, motorized 
equipment 
Motors 
Conveyors, rolls 


Spool/reel machinery 


Rotational 
Control 


Motor slip measurements 


| 
i 
i 
| 
Belt speed moususements | 


















Ratio 
Control 


Paper mill rolls 


| Paper draw control 
| Steel mill rolls 


Metal elongation control 














Rotary pulse sensors Preset controllers 


| Magnetic pickup Footage-fault controllers 


Rotary pulse sensors Speed controllers, 
proportional controls 
sensors Motor slip indicators 


sensors Tachometers 


Speed & draw indicators 
Elongation indicators 


| Rotary pulse 
Rotary pulse 














Rotary pulse 
Rotary pulse 


sensors 
sensors | 























Material positioning Gage blocks, runout Bi-directional sensing | Add-subtract 
Positioning | tables units preset controllers 
Control Machine tool positioning Welders, drills Bi-directional sensing | Add-subtract 
units preset controllers 
Parts counting/control | Packaging, feeding eqpt. Photoelectric or Preset controllers 
magnetic pickups 
Sorting, classifying | Feeding devices Photoelectric or Preset controllers 
Unit magnetic pickups 
Control Coil winding Coil winding machinery Photoelectric or Preset controllers 
magnetic pickups 
Packaging control Wrapping, packaging eqpt.| Photoelectric or Preset controllers 
magnetic pickups 
aa aia 3 th 
Over-height control | Materials handling | Photoelectric or Preset controllers 
| magnetic pickups 
Over/under length control | Materials handling Photoelectric or Preset controllers 
Inspection magnetic pickups 
or Side register control | Materials handling Photoelectric or Preset controllers 
Tolerance | magnetic pickups 
Control Stacking control Materials handling Photoelectric or Preset controllers 
magnetic pickups 
Web break detection Materials handling | Photoelectric or Preset controllers 
magnetic pickups 
$a ———— 
Hopper/bin level control | Process systems | Rotary flow meters Preset controllers 
Diino Batching/formula blending | Process systems Rotary pulse sensors Programmed controllers 
Weight or flow meters 
Gated Fuel flow control Process systems Rotary pulse sensors Preset controllers 


Pressure-thrust control Heating systems 


Transistorized electronic equipment has many ad- 
vantages. These include low power consumption, 
no warm-up time needed, little heat given off, un- 
affected by vibration, and long service life since 
there are no moving parts to wear out. Plug-in 
circuit construction also simplifies maintenance. Re- 
cent developments permit reliable operation at tem- 
peratures up to 150F. 

Although preset counters must often be engineered 
for specific applications, great progress has been made 
in “packaging” standard plug-in modules and as- 
semblies to meet various industrial requirements and 
still maintain ruggedness and sealed enclosures suit- 
able for average factory conditions. Such units can 
be manufactured in various arrangements of modules 
having plug-in circuits, stockpiled, and then pack- 
aged for specific applications. 


AutomaTion—June 1960 





or flow meters 


Pressure transducers Preset controllers 


> Applications 


TaBLe | shows the range of applications along 
with typical digital sensing devices and controllers 
used. In general, virtually any mechanical motion 
which can be converted into digital voltage pulses 
by sensing devices can be accurately measured. Elec- 
tronic preset controllers can accurately count in ex- 
cess of 75,000 units per second. This includes such 
diverse objects as bottlecaps, ball bearings, books, 
candy bars, screws, and virtually anything that 
moves. 

An ever present problem is the development of 
faster and more flexible digital sensing devices. Typ- 
ical sensing units are now available which can be 
used with preset controllers for many high speed 
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applications. An example is filling cartons with ex 
actly the right number of small parts. At a predeter- 
mined count, the preset controller can automatically 
actuate a diverter gate and reset to zero before the 
next count enters to start a second batch. This pro- 
gram can be set up for continuous operation, or, for 
short runs, the system may be changed manually by 
operating preset knobs for each batch. 

Sometimes special modifications are incorporated 
into a system to overcome inherent difficulties. For 
example, in continuous batch-type, cutting to length 
operations, it is possible to use two rows of length 
presetting knobs on the controller panel. While one 
batch is in progress, the operator can set up the next 
batch with the second series of knobs. When a new 
batch of a different length is to be started, the opera- 
tor can actuate the switch to energize the second 
counting system. 

Another modification which may be necessary 
when material speeds vary is a speed compensator 
control. For example, when material is being cut to 
length in a shear, there is a fixed time delay between 
the moment the controller relay is tripped, energiz- 
ing the shear mechanism, and the moment the shear 
actually cuts the material. This time interval may 
be as small as 0.02 second, or it may be considerably 
greater. If the material is moving under the shear 
blade at a speed of 150 feet per minute, and if the 
fixed time delay is 0.10 second, an error in cutting 
length of nearly 0.72 inch could result with only a 
20 per cent change in material speed. When a speed 
compensator control is used, the control automatic- 
ally adjusts the time at which relay closure is ini- 
tiated, as material speed increases or decreases, so 
that the material is sheared at the precise moment 
necessary to attain the desired cutoff length. 

In more sophisticated continuous process or se 
quencing applications, digital control systems can 
measure a desired quantity, actuate various auto- 
matic control functions, simultaneously check the 
number of faults in each piece or unit of measure- 
ment, shut down the system if faults exceed a speci- 
fied maximum, and warn the operator. At the same 
time, the system can be continuously recording the 
events or results on paper tape. 

Most preset controllers and sensing units are flex- 
ible enough to be integrated into existing produc- 


can we help? 
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tion or process systems when modernization or re- 
placement is necessary. The controllers often can 
be installed remotely in centralized control panels. 
In many cases, they are installed directly in indus- 
trial machines as original equipment. 


> When To Use 


The following data should be evaluated in terms 
of specific industrial applications to determine 
whether high speed digital electronic counting-con- 
trol is likely to improve productivity and reduce op- 
erating costs. In each of the following conditions, 
the digital method is capable of meeting the specifi- 
cations outlined. Consideration should be given to 
this method if any one or more factors outlined are 
present in a prospective application. 


1. Over-all process accuracy must be maintained within 
one per cent or better. 

2. Close tolerances must be maintained to variable accuracy 
requirements. 

3. Highly accurate measurements are required within an 
extremely short sampling time. 

4. Measurement is such that cumulative errors are likely 
to be large with analog and other control methods. 

5. Data must be linearized or processed (added to, sub- 
tracted from, multiplied by, etc.), and accuracy must be 
maintained within one per cent or better. 

6. Long term stability is important without zeroing, cali 
brating, or readjusting equipment. 

7. Measurements must be transmitted over a distance with 
accuracy, or to multiple locations. 

8. Measurements must be recorded numerically, or with 
identification symbols, dates, channels, etc. 

9. Information must be stored, perhaps with provision for 
rapid access. 

10. Data must be interpreted by nontechnical personnel 

11. Environmental conditions such as temperature, dirt, 
etc., can cause unreliable operation with other methods. 

12. Removal of personnel from installation will permit in 
creased operating speeds. 

Economic justification for an electronic digital 
counting-control system is of course an individual 
problem. However, in determining whether to 
adapt this type of control to production, costs of 
electronic equipment should be compared with pro- 
jected savings resulting from increased efficiency, 
accuracy, faster production rates, consistent product 
quality, elimination of downtime, and less work or 
personnel required. 





It has been pointedly mentioned at various times that in engineering auto- 
mated systems new as well as old techniques and devices may prove extremely 


useful, Practical results require the investigation of all available equipment that 
can contribute to the effective development of suitable automatic lines. Informa- 
tion on such equipment is presented in various departments of the magazine each 
month as useful data become available. To aid in obtaining detailed data for 
further evaluation a post card is included on page 19. Take advantage of this 
service. The Editors will be glad to help in this or any other way. 


AuTomaTion—June 1960 





AuTomaTion—June 1960 


How 
to Prepare 
a Numerical 
Control 
Program 


‘Tape 


(An Industrial Revolution In One Easy Lesson) 


This is the Friden Flexowriter: a heavy-duty, automatic 
electric typewriter, with an integral tape punch and tape 
reader. There is no faster, easier or better device for coding 


paper tapes. Here’s why: 


1) The keyboard is standard; any competent typist can 
master the other controls in less than an hour. 


2) The operator types a visual proof as she makes the tape; 


errors are caught and corrected immediately. 
3) Automatic parity check guarantees against mis-coding. 


1) Tapes can be double-checked (or quickly duplicated) by 
running them through the reader. 


For all these reasons, the great majority of machine tool 


manufacturers either have standardized or are now stand- 


FRIDEN, INC., SAN LEANDRO, CALIFORNIA + SALES. SERVICE AND INSTRUCTI« 
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ardizing on the Friden tape reader with Flexowriter input. 
Take it from the pioneers in numerical control: punched 
paper tape is the best input; and in punched paper tape, 
Friden is by far the leader. 


In business, communications, graphic arts, and now in heavy 
industry, Friden source data systems build a new concept. We 
call it PRACTIMATION: automation so hand-in-hand with 
practicality there can be no other word for it. ©rveo re 
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ERICKSON 


QUICK 


CHANGE 


HOLDERS 


.-- for use with your standard MMS tapered tools 
... designed for presetting of tools 


Now you can use your present standard 
MMS tapered tools with the new Erickson 
Quick Change Holders. That means you 
get the double production advantage of 
Erickson’s high precision coupled with the 
rapid change feature. 

Several different models comprise the line: 
Morse taper holders for boring mills and 
radial drills, milling machine holders that fit 
standard spindle tapers, turret lathe holders 
that increase turret lathe tool-holding 
capacity, straight shank holders with #30 


AA-7455 


or #40 MMS socket. These holders take 
Erickson Collet Chuck milling machine 
adapters in both regular and heavy duty 
types, end mill adapters, shell and face mill 
adapters, Morse taper adapters, boring head 
adapters, and chuck adapters for Jacobs 
internal taper. 


A call or card will bring the Erickson 
representative on the double. Meantime 
write for your copy of Catalog G 
“Erickson Quick Change Holders.” 


Erickson Toot Company 


SOLON, OHIO 


COLLET CHUCKS @ FLOATING HOLDERS e TAP CHUCKS e TAP HOLDERS e AIR-OPERATED CHUCKS 
EXPANDING MANDRELS e EXPANDING-COLLETS e@ SPECIAL HOLDING FIXTURES 


Circle 693 on Page 19 
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‘4 in ve 


equipment 


Machines and plant equipment for more automatic operations. 


For detailed information and literature, use card on page 19. 


CENTRAL 


Data-processing system consists of a central processor, con- 
PROCESSOR P g Sy P : 


trol buffers, and matched input-output units including mag- 
netic tape, high-speed printer, punched tape, and punched 
card equipment. The processor has a core memory of 4096 
words which can be expanded to a maximum of 32,768 
words with the addition of memory modules 


All-electronic computing system has 180 cribbage 
board type panels, consisting of 5000 transitors and 
30,000 diodes. 


Magnetic Tape|Units 
(up to 70) 


Control Buffers 


Card Paper Tope Magnetic 
Reader /Punch Reader/Punch Tape Unit 


High Speed 
Line Printer 


Multiple Input/Output Data System 


ELECTRONIC data-processing 
system is capable of 45,000 floating 
point operations per second. The 
system, designed by Bendix Aviation 
Corp., 5630 Arbor Vitae St., Los 
Angeles 45, Calif., consists of a high- 
speed central processor, control buf- 
fers, and matched input-output units 
including magnetic tape, high-speed 
printer, punched tape, and punched 
card equipment. Both algebraic and 
symbolic programming systems are 
provided. Feature of the Model G-20 
system is the control buffer units. 
The control buffer is a stored pro- 
gram computer-like unit employing 
a 1024-character magnetic core 
memory. The memory is used as a 


AuTtomaTion—June 1960 


store for commands as well as a 
buffer for input-output data. It con- 


nects to two communication lines; 


the computer line and a buffer line. 
In operation, it communicates with 
the computer or magnetic tape 
equipment at high speed on the 
computer line and then operates the 
slower input-output equipment on 
its buffer line. The buffer can re- 
ceive and transmit blocks of infor- 
mation and translate character codes 
at high speed. It transmits interrupt 
signals which can be used to inter- 


lock a multi-element system in the 


performance of complex operations. 
The processor is a general pur- 
pose computer with magnetic core 


storage and parallel arithmetic. It 
contains about 5000 transistors and 
30,000 diodes in addition to either 
one or two modules of core memory 
containing 4096 words each. Intern- 
ally all arithmetic is performed in 
integer floating-point form. Each 
number is represented by a positive 
or negative integer (equivalent to 
12 decimal digits) and a multiplier 
which is a power of ten. The ex- 
ponent of the multiplier may range 
from —56 to +56. Numbers can be 
automatically stored from the arith- 
metic unit in any of three forms: 
Single-precision floating point in 
which a _ six-decimal digit integer 
and its exponent is stored in a single 
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memory location; extended precision 
floating point, in which a 12 deci- 
mal digit integer and its exponent 
is stored in two consecutive memory 
locations; and fixed point in which 
an eight-decimal digit fixed point 
number is stored in a single memory 


location. The line of input-output 
equipment available for the system 
includes magnetic tape units that 
read and write at 120,000 digits per 
second and 600 to 1250 line-per- 
minute printers. 

Circle 401 on Page 19 


Automatic Towline Cart 


Mechanically-controlled system is 
designed for automatic switching of 
towline carts. The design allows 
carts to automatically switch off 
towlines and accumulate at prese- 
lected points. This is accomplished 
by a mechanical memory and 
switching mechanism on each cart. 
When the cart is on the towline, a 
dial is set for the destination. When 
it reaches that destination, the cart 
automatically switches off the tow- 
line. SI Handling Systems Inc., 
Phillipsburg, N. J. 


Illustration shows the arrangement of the four color stations of 
the cylindrical can printing machine. Each color station is a 
self-contained unit including impression roller, plate, and_ ink 
fountain 


Circle 403 on Page 19 


Interchangeability and independent make-ready off 
the machine speed changeovers 


Cylindrical Can Coaters and Printers 


Line of coating machines and 
printing machines is designed for 
cylindrical cans; the type used for 
beer and fruit juices. Illustration 
shows a printing machine. The units 
can be used in tandem if wanted. 
Synchronized running 
through the drying equipment and 
on to the printer dovetail with one 
another, Either machine can also be 
used without the other. In opera 
tion, topless units astride rods or 
spindles move through the coating 
machine where they acquire the 
background color. From there they 
move on to the printing machines, 
where printing and illustrations, in 
as many as five colors, are applied 
in a single continuous, rotational 
operation. 


conveyors 


Both machines feature an auto- 
matic feed mechanism, arranged so 
that cans can be removed from con- 
veyor chains and placed on spin- 
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dles, for either coating or printing. 
Another feature is a can-carrying 
turret that has a related feed mecha- 
nism which is automatically moved 
out of contact with printing and 
coating rollers whenever a can is 
missing from the spindle about to 
reach the printing stage. The entire 
turret moves out of reach of the 
printing ink and then returns to 
position automatically. If a series 
of empty spindles come up at the 
printing position, the turret moves 
away and stays out of contact until 
reset. A companion to the printing 
machine is a portable preregister 
device. It is used for positioning 
plates on a workbench where plates 
are made ready and color stations 
are set up with the aid of optical 
lenses and prisms, and cross-hair 
sighting. Rutherford Machinery Co., 
Div., Sun Chemical Corp., 401 Cen- 
tral Ave., East Rutherford, N. J. 
Circle 402 on Page 19 


Hot Stamping Press 


Hot stamping press uses foil tape 
to print in any color or mark on a 
variety of surfaces and materials 
plastics, leather, paper, 
wood, and composition materials. 
Unit is adaptable to fit any stand- 
ard punch press. It is pneumatical- 
ly controlled, but hydraulic control 
is optional. Features of the press 
include: Electronic dwell control: 
precision thermostatic control; ad- 
justable, automatic foil feed; and 


such as 
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save time! save money! 


call your parts distributor for 


@)) RELAYS 


These important savings are yours when you order—from your Electronic Parts 
Distributor—P«B relays listed with Underwriters’ Laboratories, Inc. and Canadian 


Standards Association: 


SAVE TIME. You get fast, off-the-shelf delivery. Usually your order 
is shipped the day after it is received. And no waiting for U/L or CSA clearance 
. .. this has been done for you. Thus you get your project—and your product — 


off to a fast start! 


SAVE MONEY. You save the cost of getting relays listed with U/L 


Type 


PRIAY 
PR3AY 


or CSA ...and you need have no big investment in shelf inventory, either. 


Remember, you pay no premium over factory prices in quantities to 249. 


More than 40 different standard P&B relays in 450 different coil voltages and con- 
tact arrangements are available from the leading Electronic Part Distributors in 
your area. For special applications, call your nearest P&B sales engineer. 


AB Series 


U/L File £29244 CSA File 15734 
For appliance and general purpose operations 
requiring long life and quiet operation. Quick 
connect terminals. Screw terminal adapters 
also furnished with each relay. Contact 
arrangement: DPDT. Rated at 10 amps, 115 V., 
5 amps, 230 AC non-inductive by U/L and CSA. 


S$, 


ABC Series ‘ 5 


of 
U/L File £29244 % 


Medium duty power relay in dust cover. For 
small motors, industrial controls and similar 
applications. Contact arrangement: DPDT 
Rated at 10 amps, 115 V., 5 amps, 230 AC 
non-inductive by U/L and CSA. 


CSA File 15734 


AML > 


U/L File E29244 CSA File 15734 
Small, low cost, general purpose relay for 
handling automation work, small motors, sole 
noids, other relays. Contact orrangements 
SPDT, DPDT ond 3PDT. Rated at 5 amps, ot 
115 V., AC non-inductive by U/L and CSA. 


Series 


Contact 
Arrangement* 
SPDT 
OPST-NO 
DPOT 


Contact 
Arrangement® 
SPST-NO 
SPDT-NO-DM 


Type 


PRSAY 
PR7AY 
PRIIAY 


These relays cre available in any of the following operating 
voltages: 6, 12, 24, 115, 230 volts 50/60 cycles AC. 


Contacts are rated at: 25 amps, 115/230 V. AC 1 phase. 
1 hp for 115/230 volt AC motors | phase. 


*Read: NO normally open, NC normally closed, DB double 
break, DM double make. 


U/L File £22575 


CSA File 15734 


KB Series 


U/L File £29244 CSA File 15734 
Compact latch relay ideal for memory work 
and overlocd applications. Operctes on 
momentary impulse to either coil. Contoct 
arrangements: 4PDT and 6PDT. Roted at 5 
omps ct 115 V., AC non-inductive by U/L 
and CSA 


G@) POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA 
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO 
Circle 694 on Page 19 





positive stroke adjustment and pres 
sure up to 4800 lb. Ideal Stencil 
Machine Co., Iowa Ave., Belleville, 
Ill. 


Circle 404 on Page 19 


Transistor Tester 


Semiautomatic transistor _ tester 
measures significant parameters and 
compares the results of such meas- 
urements against various specifica- 
tions for the individual types of 
transistors. All measurements in the 
sequence of tests are performed 
while the transistor is in a single 
test position. The transistors are 
then sorted in a chosen order of pri- 
ority, depending on their response, 
for audio, rf, or switching applica- 
tions. Rate of transistor testing is 
in the order of 30 or 60 tests per 
second, within an accuracy of 0.5 
per cent. Unit can be used to test 
other types of electronic components 
such as resistors, capacitors, diodes, 
and tubes. Monitor Systems Inc., 
Fort Washington Industrial Park, 
Fort Washington, Pa. 

Circle 405 on Page 19 


+ . 
Packaging Machine 
Semiautomatic machine is capable 
of packaging items such as nuts, 
bolts, screws, buttons, pills, and 


capsules. Feature of the unit is a 
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bag device which is used in conjunc- 
tion with the feeders. In the illus- 
tration, the machine is feeding belt 
buckles and eyelets to a bag. Either 
paper or plastic bags can be used. 
The leading bag is held open by a 
small blower built into the system. 
As one bag is removed by the opera- 
tor, or drops away due to the load 
deposited by the feeders, the next 
bag automatically comes into posi- 
tion with the top open for deposit 
of contents. The cycle of the ma- 
chine is adjustable; it can be made 
to operate either automatically or 
cyclically under the control of the 
operator. Aidlin Automation Inc., 
1613 E. New York Ave., Brooklyn 
12, N. Y. 

Circle 406 on Page 19 
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Tape Converter 


Bidirectional tape unit converts 
information directly from punched 
paper tape produced by teletype 
transceivers to magnetic tape in any 
parallel 7-bit alphanumeric code. 
Paper tape data are introduced into 
Model D104 by a_ photoelectric 
reader operating at 300 charac- 
ters per second. The magnetic tape 
is read or prepared in a form com- 
patible with the computer it is to 
feed. The converter can also be 
made to recognize the distinction be- 
tween legitimate data and items in 
nonstandard format (such as correc- 
tion messages explaining errors in 
previously transmitted records and 
sign off messages after completion 
of record transmission). Distinctions 
between types of records can also be 
made. Paper tape output is pre- 
pared by a high-speed perforator 
punching at a rate of 2400 wpm in 
standard teletype five-level code. 
The input and output data are in 
different codes but they are iden- 


tical in content except for certain 
editing and format control charac- 
ters appearing on the output tape. 
Dykor Systems Div., Digitronics 
Corp., Albertson Ave., Albertson, 
a ee © A 

Circle 407 on Page 19 


Billet Saw 


Machine, equipped with a 48- 
inch diameter sawblade driven by 
a 75 hp motor at speeds between 
4000 and 8000 fpm, can cut alumi- 
num alloy billets up to 16 inches 
in diameter. Feature of the saw is 
a tilt arm which effects a downward 
movement of the sawblade. This 
arrangement results in the feed 
pressure being taken by the hous- 
ing, eliminating any chatter during 
the cut. The feed speed is stepless- 
ly adjustable, and the automatic re- 
turn of the tilt arm occurs at high 
speed, holding idle time to a mini- 
mum. The sawblade rotates in such 
a direction that chips and coolant 
are carried away from the operator 
and are disposed of through an au- 
tomatic chip conveyor. 

In operation, when the escape- 
ment pushbutton is actuated, the 
billet leaves the storage table and 
is entered into the saw by the feed 
conveyor. The length stop is in 
position ready to halt the advanc- 
ing billet. The hydraulic clamp of 
the machine grips the billet, the 
stop swings out of the way, and the 
saw cut is made. The cut billet 
travels down the discharge conveyor 
and is removed to the storage rack. 
Upon return of the saw tilt arm, 
the clamp has been released, the 
length stop has swung into posi- 
tion, and the billet is advanced by 
the feed conveyor for the next cut. 
Loma Machine Mfg. Co. Inc., 114 
E. 32nd St., New York 16, N. Y. 

Circle 408 on Page 19 
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Stunt Box—your Big Plus 
with Teletype printers 


Typing Tape Punch Tape Reader 
Built into Teletype Model 28 page printers is a control 
device called the Stunt Box. The function of this unique 
component is to provide extra control facilities for both local and 
remote operations. Thus—in addition to transmitting, receiving 
and recording messages and data—the page printer can be 
used for a variety of switching, remote control and 
selective calling tasks. 


The Stunt Box reduces costs by simplifying equipment 
needs and systems arrangements. It is the Big Plus—the 
extra value in Teletype Model 28 page printers and automatic ae a 
send-receive sets. 


Teletype Corporation manufactures this equipment for 


the Bell System and others who require the finest in data ® 
communications equipment. 

Write for free 20-page brochure, ‘“‘The Teletype 28 
Stunt Box,” to Teletype Corporation, Dept. 25F, 


4100 Fullerton Avenue, Chicago 39, IIl. Cc oO R P oO R AT | oO N 
sussioiary or Western Electric Company inc. 
Circle 695 on Page 19 





Needle Bearing Assembler 


Equipment automatically feeds 
and greases the inside diameier ol 
automotive transmission gears, and 
automatically rollers 


loads needle 


into gear. Production rate is 2200 
completed assemblies per hour. Fea- 
ture of the machine is a hydrauli 
cally operated reciprocating slide 
which permits the load'ng of a gear 
at each index of the slide. The 
slide is arranged with two fixtures. 
As one assembly is being ejected and 
the new gear is being loaded, needle: 
are being assembled into another 
gear in the second fixture. The ma- 
chine can be adapted to other types 
of gears and bearings requiring the 
assembly of needle rollers. Rehn- 
berg-Jacobson Mfg. Co., Rockford. 
Ill. 


Circle 409 on Page 19 


Traveling Lift Table 


Hydraulic lift table with transfer 
car is applicable for moving work 
from one station to another. In the 
illustration, a scissors-type lift table 
is mounted to travel on an inverted 
angle track. The table is used for 
either loading or unloading sheets 
on pallets at the start and comple- 
tion of a process. There are three 
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| hp motors on the table, one each 
for elevating powering the 
roller conveyor, and for propelling 
the car along the track at 25 fpm. 
The rollers also move loads off and 
on the table at 25 fpm. Throwing 
a lever causes skate wheels to move 


loads, 


up between the rollers so empty pal- 
lets can be moved off and on ai 
right angles to the movement of the 
loaded pallets. West Bend Equip- 
ment Corp., West Bend, Wis. 

Circle 410 on Page 19 


Angular-Slide Grinder 


Semiautomatic angular wheel 
slide grinding machine is designed 
to combine OD and shoulder grind- 
ing in a single, fast, automatic cycle. 
Sizing adjustments as _ fine as 
0.00005 inch on work diameter are 
possible. Built to feed at either 30 
or 45 degrees, the machine is ap- 
plicable on crankshafts, steering 
knuckles, gear blanks with hubs. 
and stepped shafts with critical 
flanges, tapers, and shoulders. Fea- 
ture of the machine is automatic 
behind - the - wheel profile truing 
which has provisions for two to ten 
passes with or without diamond ad- 
vance on the last pass. It can be 
set to true after a predetermined 
number of pieces have been ground. 
Other features are automatic grind- 
ing wheel balancing and an auto- 
matic infeed cycle. When the 
grinder is set for automatic opera- 
tion, pressing the wheelhead ad- 
vance button initiates an automatic 
cycle that hydraulically clamps the 
table, rapidly advances the wheel 
head, starts work rotation, grinds at 
fast feed rate, grinds at slow feed 
rapidly returns the 
wheelhead, stops work rotation, and 
unclamps the table. Grinding Ma- 
chine Div., Cincinnati Milling Ma- 
chine Co., Cincinnati, Ohio. 

Circle 411 on Page 19 


rate, tarries, 


Scroll Shear 


Equipment produces scrolled 
strips used in the manufacture of 
can ends, screw caps, and similar 
closures. The machine, capable ol 
sheets up to 36 inches 
square, is fitted with trimming cut- 
ters that can be ground in place by 
means of a standard slitter cutter 
grinder. Access to the cutters is 
provided by mounting the first table 
on gibbed ways so it can be slid back 
from the second table. Cam-actuat- 
ed side gages on the first table adapt 
the scroll shear to either litho- 
graphed or plain sheets. Magnetic 
feed bars and hardened back gages 
insure precise registry of the sheet 
for each cut. The strips are auto- 
matically discharged to the top 
stacking bin, and scrap from the 
first cut is collected in the second 
bin. Container Machinery Div., 
E. W. Bliss Co., 1375 Raff Rd., 
S. W., Canton 10, Ohio. 

Circle 412 on Page 19 


shearing 


Catalytic Fume Disposal 


Integrated system converts nox- 
ious fumes, odors, and vapors from 
a variety of industrial processes to 


carbon dioxide and water vapor. 


Unit consists of an insulated sheet- 
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ROBO- Probably the most efficient distance between any 


two points ... You can see it at work for leaders 
oes ee | 
in virtually any industry—moving powders, 
pellets, granules or solids—almost anything that 
freely flows—quickly, smoothly and undisturbed through vertical, 
inclined or horizontal planes for any distance. For instance: 
interlocking stainless steel buckets of a number of sizes 
are filled by vibratory, belt or gravity feeds from top or underside 
of in-feed section at any number of stations... discharge at a 
multiple number of locations. Foods, drugs, chemicals 
... auto parts and cereals... confections and 
cake-mixes are handled without risk of 
separation of ingredients. Batching is 
simplified. Speed is matched to optimum 
speed of processing or packaging 
machines; it stores products in its own 
buckets, or conveys to assembly 
points for temporary storage. 
Robo-Lift eliminates re-handling; 
links production to packaging; 
unifies and automates virtually 


any operation... needs but a 


: f 20 STANDARD MODELS-CA- 
fraction of floor space PACITIES: from 1.0 cfm to 40 cfm; 


° ° , 90 or 70 degree elevating angle; 10, 
required for less flexible 15, 20, 24 and 30 inch bucket sizes, 


stainless steel, or mild carbon steel; 
conveyors. top and underdumps, height and 


length to meet any requirement. 


ENGINEERING SERVICES: Free 
analysis and custom design for spe- 
cial problems; specifications for 
special bucket materials, enclo- 
sures, drives, feeds and discharge 
arrangements—at no extra charge. 


Send for six page folder telling 
complete story of Lynch Robo-Lift 
at General Mills. 


Lawn Cr 
CORPORATION 
LEADERS LOOK TO LYNCH— 


Anderson, indiana 
FOR MACHINES THAT PACKAGE ALMOST EVERYTHING! 
Manufacturing engineers of automatic processing equipment 
in glass, packaging, plastic and other industries. 
ATLANTA ° CHICAGO ° SAN FRANCISCO 
ENGLEWOOD, NEW JERSEY + DEFIANCE, OHIO 
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metal housing (containing a preheat 
burner, catalyst elements, and an 
exhaust fan) with attached control 
panel. The catalyst elements de 
stroy organic fumes and odors by 
changing the molecular structure to 
inert and inoffensive carbon dioxide 
and water vapor. 

Warm air dilution and heat ex- 
change in the double manifold su- 
perheat all fumes and vapors. This 
climinates back flow in the system 
and transfer of combustion hazards 
from one point in the system to an- 
other. The exhaust fan is main- 
tained at constant elevated tempera 
ture by the preheat burner. By op- 
erating above the temperature of 
the fume generating process, the fan 
remains free of residual accumula- 
eliminating maintenance 
chores. The control panel gives 
visual indication of the heat released 
by the catalyst, thereby monitoring 
fume concentration or the rate of 


tion, 


delivery from the fume generating 
process. Catalytic Combustion 
Corp., 4731 14th St., Detroit 8, 
Mich. 

Circle 413 on Page 19 


Press Scrap Chopper 


Self-contained unit chops skeleton 
scrap as it comes from a press and 


stores it for collection. | Chopper 
has a positive cutting action that 
eliminates all side motion of the cut 
ting blades. Thin hardened mate- 
rial can be chopped without blade 
spread. Helicoil inserts and back- 
up plates on the cutting blades are 
features of the unit. Chopper is 
available in three sizes with capaci- 
ties in mild steel from 6 by 0.062 
inch to 12 by 0.093 inch. Coop- 
er Weymouth Inc., 600 Honeyspot 


Rd., Stratford, Conn. 
Circle 414 on Page 19 
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Electronic Data Processing System 


System provides automatic in-line 
records processing. Inputs are ac- 
cepted in random order and all af- 
fected records are automatically up- 
dated in a single uninterrupted se- 
qtrence of operations. Information 
is entered into the computer from 
punched paper tape, punched cards, 
or through the typewriter keyboard. 
Model RPC-9000 consists of a cen- 
tral processing and control unit 
(that operates in microseconds, per- 
forms the calculations, controls the 
program, and searches the external 
memory tape); a continuous mag- 
netic tape file for data storage; and 
an input-output tape typewriter sys- 
tem that reads paper tape at 60 
characters per second and punches 
tape at 30 characters per second. 
The internal operating memory in- 


Universal Filler 


Automatic filler can handle a 
wide range of dry products and al- 
most any rigid container. Feature 
of Model EG-6 is a serpentine con- 
veyor feed which handles unusual 
container shapes such as tapered 
jars (shown). It can also handle 


cludes nine blocks of magneto-stric- 
tive delay lines capable of storing 
432 instructions or seventy-two 12- 
character words of data. The ex- 
ternal data memory is contained on 
endless loops of magnetic tape. Each 
tape loop will store up to 1,000,000 
alpha - numerical characters. Op- 
tional high-speed input-output units 
available include a 400 cards-per- 
minute photoelectric reader for rap- 
id input of data contained in 80- 
column punched cards; a 500 char- 
acters-per-second bidirectional pho- 
toelectric paper tape reader; a 300 
character-per-second tape perforat- 
ing unit; and a 150 lines per minute 
printer. Royal McBee Corp., 700 
Westchester Ave., Port Chester, 
N. Y. 

Circle 415 on Page 19 


cans, cartons, bottles, and boxes. 
The conveyor feed supports the con- 
tainer in a stabilized position for 
positive delivery to the filling head. 
In operation, as the container 
reaches filling position, it is raised 
to the filling head by a small plat- 
form atop a compressed air activat- 


When filled, the con- 


tainer is automatically lowered and 


ed cylinder. 


carried off by a continuously op- 
erating conveyor belt. Three differ- 
ent filling methods are available— 
adjustable cam volumetric, volu- 
metric packing, and vacuum volu- 
metric. The unit can handle con- 
tainers ranging in size from 1 by 1 
by 14-inch up to 41/4 by 41/4, by 8 
Production rate is up to 50 
containers per minute. Packaging 
Machinery Div., Food Machinery & 
Chemical Corp., 4900 Summerdale 
Ave., Philadelphia 24, Pa. 

Circle 416 on Page 19 


inches. 
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MICRO SWITCH Precision Switches 


EASY TO WIRE. By removing the cover 
plate, the #8 binder head terminal screws 
are easily accessible for wiring. The "1PD1” 
has single-pole double-throw contact ar- 
rangement, 10 amps.—125, 250 or 480 vac. 
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Single-Pulse Switch 


with adjustable pulse length 


A new limit switch has been introduced by MICRO SWITCH for applications 
where momentary opening and/or closing of a circuit is necessary. It is de- 
signed for control of intermittent-duty devices. 


The entire pulse operation—actuation and release—is accomplished by 
depressing the operating plunger. An exclusive feature of the MICRO SWITCH 
“1PD1” allows adjustment of the pulse from .030” to .450” by simply turn- 
ing a screw on the outside of the housing. The “1 PD1” is sealed against oil, 
water and dust. Call your MICRO SWITCH Authorized Distributor or the 
branch office listed in the Yellow Pages. Ask for Data Sheet 173. 


MICRO SWITCH ... FREEPORT, ILLINOIS 
A division of Honeywell 


In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


H Honeywell 


MICRO SWITCH Precision Switches 


Circle 697 on Page 19 
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Continuous Printer 


Machine is designed for continu- 
ous repeat printing of lettering or 
design on plastic tubing of various 
diameters up to 2 inches. It can 
also be used with rubber and fiber 
materials. An enclosed ink fountain 
with a glass cover for visible refill, 
feeds the liquid ink from a fountain. 
It has a feed adjustment which pro 
vides the right amount of ink for 
a light or heavy impression. A 
series of V-rolls, adjustable from a 
knob on the worktable, adjusts fon 
the tube, rod, pipe, sleeve, or hose 
different 
formulas of ink that will flow prop- 


diameter, and _— several 
erly and provide clear printing re- 
sults. The printing head is driven 
by a gear reduction motor controlled 
Where a 


variation of printing speeds for dif 


by a switch on the back. 


ferent tubes is needed, a variable 
speed unit can be included. Acro- 


mark Co., 492 Morrell St., Elizabeth, 


Circle 417 on Page 19 


Workpiece Distributor 


Overhead distribution system is 
capable of distributing 4200 parts 
per hour to ten different points. 
System in the illustration distributes 
automotive valve bodies equally to 
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ten points, to feed a bank of five 
chucking machines with two load- 
ing stations each. Feature of the 
arrangement is a cushioned, gravity 
feed that permits vertical feeding of 
parts without excessive acceleration. 
The part rolls rather than falls and 
reverses its rotation at regular in- 
tervals, resulting in a gentle descent 
that protects it against nicks and 
scratches. 

In operation, valve bodies are ele- 
vated from the storage bin to the 
vibrator orienting table. Then parts 
are loaded into all empty pockets 
in the conveyor. The pockets move 
continuously at a rate of 8 fpm, pro- 
pelled by a chain-type conveyor. 
This conveyor also operates notched 
reloading wheels. At each machine 
drop, a valve body is transferred into 
a notched wheel. Each wheel has 
a single notch into which the body 
from every tenth pocket is trans- 
Wheels rotate and bodies 
machine 


ferred. 
are released to 
chutes on demand. When the load- 
ing chute is full, the wheel trans- 
fers a valve body out of a pocket 
but retains it until the chute re- 
quires additional bodies. Gear-O- 
Mation Div., Michigan Tool Co., 
7173 E. MeNichols Rd., Detroit 12, 
Mich. 


loading 
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Wire Striping Machine 


striping ma- 


Automatic, spiral 


chine can color code nylon and 


P.V.C. jacketed wire with 1, 2, and 


3 stripes at one time on wire from 
0.050 to 5/16-inch. Model 1-S 
stripes at speeds up to 150 fpm. It 
can handle wire reels up to 30 inch- 
es in diameter and is equipped with 
a variable traverse level winding 
mechanism which is adjustable for 
different spool widths. Safety fea- 
tures include a switch which pro- 
tects against knots and oversize wire 
and splices and one which protect: 
against broken wires. 

Striping machine is equipped with 
a variable. speed motor drive that 
permits the machine speed to be 
varied while in operation. A con- 
stant tension clutch enables the op- 
erator to select the desired speed 
and tension for different types and 
sizes of wire. Counting of footage 
and control of the ink supply is ac- 
complished with a dual-predeter- 


mining type counter that can be set 
to stop the machine at any predeter- 
mined footage for re-inking. After 
the wire is striped, the ink is dried 
by passing up through a 7 foot ver- 
Electronic Div., 
Electronic Production & Develop- 
ment Inc., 138 Nevada St., El Se- 
gundo, Calif. 


tical drying tower. 
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Memory Core Tester 


Developed for the production- 
line testing of mass produced mag- 
netic cores, Model 2101 can test 
cores at the rate of three per second. 
Feature of the unit is a decision- 
making logic which can be _pro- 
grammed to accept or reject cores to 
a variety of specifications. The logic 
circuit is driven by the output of a 
comparator circuit which compares 
six calibrated flat-topped pulses with 
core amplitude measured by two 
highly stable linear calibrated sense 
amplifiers. Amplitude difference 
between the pulses and the test core 
is subjected to seven accept-reject 
decisions based on the _predeter- 
mined specifications. Cores not 
meeting specifications are counted 
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ERMETO Ease of Assembly Saved 
These Companies TIME and MONEY 


Weatherhead Ermeto flareless hy- 
draulic fittings—easily assembled by 
inexperienced personnel without 


elaborate tools—are enabling many 


companies to achieve important in- 
stallation savings in both time and 
money. In service, the excellent 
leak-proof, anti-vibration character- 
istics of Ermeto fittings keep main- 
tenance and down-time at a mini- 
mum. Ermeto fittings are available 
in stainless or carbon steel with 
“Weathercote” or cadmium finish. 
All shapes in sizes: ¥ to 2”, for 
pressures up to 10,000 psi. 


WEATHERHEAD 
BULK HOSE AND HOSE ASSEMBLIES 


BULK HOSE 

Twenty different styles 
available. From 4” to 2” 
0.D. for working pressures 
up to 10,000 psi. 


HOSE ASSEMBLIES 
Completely fabricated with 
permanently attached 
swaged ends. Any size, any 
quantity for working pres- 
sures up to 10,000 psi. 


Write for new general 
catalog — contains 
complete data and 
specifications for 

all items. 
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NO FLARING 
NO THREADING 
NO SOLDERING 
NO WELDING 


assembled anywhere-- 
with just a wrench 


and lubricant 


BRASS & STEEL FITTINGS 
HOSE & ASSEMBLIES 
TOOLS & ACCESSORIES 


WEATHERHEAD 


Circle 698 on Page 19 


SAVED: $5,000 


COMPANY: 


APPLICATION: 


RESULTS: 


Good Roads Machinery Corporation 
Minerva, Ohio. 

Carbon Steel Ermeto fittings on 
hydraulically-actuated snow plows 
on industrial tractors. Operated 
with hydraulic oil at 100° F and 
400 psi. 

Ermeto fittings saved the company 
$5,000 because of their ease of 
assembly and because experi- 
enced help was not necessary. 


SAVED: 60 HOURS 


COMPANY: 


APPLICATION: 


RESULTS: 


Portland Industries 

South Portland, Maine 

Carbon Steel Ermeto fittings on 
automatic transfer machine for 
making carburetor bodies. Op- 
erated with hydraulic oil at 120° 
F and 800 psi. 

Utilization of Ermeto fittings 
saved the company 60 hours in 
installation time — thanks to the 
ease and simplicity of assembly. 


SAVED: 40 HOURS or $240 


COMPANY: 


APPLICATION: 


RESULTS: 


FOR DETAILS 


Emhart Manufacturing Company 
Hartford, Conn. 


Carbon Steel Ermeto fittings on 
pressure forming machine for 
small parts manufacture. Operated 
with hydraulic oil at 130° F and 
1500 psi. 

Ermeto fittings provided an esti- 
mated savings of 40 hours or 
$240 in installation time. Ermeto 
fittings were used specifically be- 
cause of their ease of assembly. 


See Weatherhead catalog in 
Sweet's Product Design File 
Plant Engineering File, the Fluid 
Power Directory, or write direct. ” 








THE WEATHERHEAD CO., FORT WAYNE DIVISION 


Dept. A-6, 128 W. Washington Bivd 


in Canada 


Fort Wayne, ind 


The Weatherhead Co., Ltd., St. Thomas, Ont 
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by reason for rejection to identify 
predominant batch defects. Digital 
Equipment Corp., Maynard, Mass 
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Carton Gluer / Taper 


Combination machine (Model 
429) can be used as an automatic 
gluer or as an automatic taper. The 
basic machine consists of a gluer 
and sealer which comes equipped 
for sealing cases with glue. It is 
converted to a dual purpose machine 
by adding a Tape-Line system that 
automatically moistens, measures, 
cuts, and applies gummed tape at 
a rate up to 30 cartons per minute, 
depending on case and product re- 
quirements. 

The gluing system used is a 
forced-feed method that applies the 
glue in stripes under light pressure 
through applicators, either continu- 
ously or in a skip-gap pattern. With 
the skip-gap method, an air cylin- 
der raises the applicator at the pre- 
cise moment the flap reaches the 
skip-gap position. The applicator is 
returned by an air cylinder to the 
gluing position after the skip-gap. 
The flap itself re-opens the valve al- 
lowing glue to flow. Two cams con- 
trol air pressure that actuates the 
kicker to fold down trailing inner 
flaps. These cams are easily moved 
to adjust the kicker. The applicators 
rest on moist pads when the ma- 
chine is shut down. This prevents 
glue from hardening inside the ap- 
plicator and removes glue on the 
outside. The tape unit can be at- 
tached directly to the gluer chan- 
nels or floor-mounted. It applies 
paper or reinforced tape in all stand- 
ard widths up to 3 inches and fea- 
tures a self adjusting control which 
cuts tape to proper length automati- 
cally. Portland Div., Emhart Mfg. 
Co., Portland, Conn. 

Circle 421 on Page 19 
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High-Speed Weigher 


Net weighing machine is designed 
for free fiowing or semiflowing 
products in the food industry. It 
can handle from 1/4 oz up to 20 oz. 
The machine can deliver weighed 
portions at speeds up to 70 portions 
per minute. A finished portion is 
delivered each 12 revolutions of the 
input drive shaft. The weigher has 
eight scales glove-fitted in a merry- 





go-round arrangement under a sin- 
gle variable feedback control. In 
operation, the unit receives a por- 
tion in one tray while simultaneous- 
ly others are being trimmed, check- 
weighed, and emptied into a pack- 
age or carton. The machine levels 
off packed or fluffy variations and 
maintains an even weight on the 
main supply vibrator. Olofsson 
Corp., 2727 Lyons Ave., Lansing, 
Mich. 

Circle 422 on Page 19 





Fitment Applicator 


Equipment is designed for instal- 
lations where the fitment is the sole 
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closure, usually items for the drug 
and pharmaceutical industry. It 
can be integrated into a conveyor- 
ized packaging line following a fill- 
ing machine. The machine handles 
solid or perforated plastic fitments, 
orienting them from a hopper into 
a chute. The passing container picks 
up the fitment which is then firmly 
fixed onto the container. Equipment 
operates on a no-container, no-pick- 
up principle, Straight line move- 
ment plus firm gripping of con- 
tainers by rubber faced belts dur- 
ing the entire operation prevents 
spillage. Production rate for Model 
FAB is 20 to 120 fitments per min- 
ute, depending on the container size. 
Other machines are available with 
capacities of up to 300 applications 
per minute. Resina Automatic Ma- 
chinery Co. Inc., 572 Smith St., 
Brooklyn 31, N. Y. 

Circle 423 on Pag2 19 





Abrasive Belt Head 


Abrasive head unit is designed for 
polishing contours, but it is also 
suitable for flat work. Model DLS 
can perform slack-belt operations as 
well as jobs which require the back- 
ing-up of the abrasive belt with a 
contact wheel or platen. An air 
cylinder maintains and adjusts belt 
tension on the tracking pulley 
which is adjusted by a hand knob. 
A pressure regulator, gage, and 
quick acting lever valve are includ- 
ed for control of the belt tensioning 
air cylinder. Abrasive belt length 
is 132 inches with the belt width 
and horsepower of the drive motor 
furnished to suit the application. 
Divine Brothers Co., 260 Seward 
Ave., Utica 1, N. Y. 

Circle 424 on Page 19 
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INPUT DRUM 
ASSEMBLY 


FIELD COIL 


OUTPUT FIELD 
ASSEMBLY 





Get Stepless Adjustable Speed from AC Power 


Lr ——__ S_ eee 
with YN AM ATIC, Fractional HP Ajusto-Spede’ Drives 
eo oS 


Wherever infinite adjustment and accurate control of speeds are 
required, Eaton-Dynamatic Ajusto-Spede Drives offer a simple, low- 
cost solution to the problem—stepless adjustment from zero to full out- 
put speed, and accurate control of any speed within the speed range. 


The Dynamatic Ajusto-Spede Drive is an integral combination of 
AC constant speed induction motor, eddy-current coupling, and 
plug-in type single-tube electronic control. Torque developed in the 





motor is transmitted to the driven member by electro-magnetic attrac- DYNAMATIC AJUSTO-SPEDE DRIVE WITH ELECTRI- 
ay ees are b oem the dete ond dsie CALLY OPERATED BRAKE. With the safety type friction 
tion; there is no mechanical contact between the driving and driven brake, 00 le possible to edkiove cupid decslesation end 


members. quick stop, thus providing fast cycling operation. 


Dynamatic Ajusto-Spede Drives operate on standard 115/230 volt, 
single phase, 60 cycle or 220/440 volt, 3 phase, 60 cycle alternating 
current—no special power source is required. Sizes are 1, 2, and %4 
horsepower at 1600 RPM; 1/2, 34, and 1 horsepower at 3200 RPM. 





With standard, special, or remotely mounted transistorized control, Dynamatic DYNAMATIC AJUSTO-SPEDE DRIVE WITH INTEGRAL 
Ajusto-Spede Drives offer many worthwhile advantages not found in other SPEED REDUCER. Because of the variety of oom cating 
methods of speed control. Send for illustrated descriptive literature. evetiahio tn the soducer, Gils compat cosuniy 


adaptable to a wide range of slow speed applications. 





DYNAMATIC DIVISION 


MANUFACTURING COMPANY 
3122 FOURTEENTH AVENUE «© KENOSHA, WISCONSIN 





ORIGINATORS OF EDDY-CURRENT SPEED CONTROL EQUIPMENT 
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for dependable, economical control, 
Specify versatile... 


SPEED KING 


SOLENOID PILOTS 


SPEED KING P SERIES PILOT 
2 & 3-way NO & NC, 4-way; 
foot, sub-base or manifold 
mounting; 1/8 or 3/16 in. 
orifices. Foot mounting shown. 


SPEED KING L SERIES PILOT MANIFOLD 
for 2 & 3-way NO or NC pilots; 2, 3, 4 or 
5-station; 1/4 in. NPT cylinder ports. 
5-station shown, 


Compact Valvair® SPEED KING pilots are ideal for 

control of small air or vacuum-operated devices 

including cylinders up to 3 in. bore, as well as 

for piloting larger valves. Featuring Valvair'’s flow-thru 

cooling design, they offer multi-million cycle 

dependability, with solenoid coils guaranteed against 

burn-out for the life of the valve. Choose from a full 

range of types, mounting styles and sizes; integral 

junction boxes (L Series only ) and manual over-ride 

optional; coils for ac or dc, any voltage. SPEED KING L SERIES 


; : PILOT 2 & 3-way NO & 
Solve your small unit control problems with NC; foot, sub-base on 
‘DET TINIE? « 7 . . , a i ; i manifold mounting; 1/16 
SPEED KING solenoid pilots. Your \ alvair or Bellows ag yg type ne 
Field Engineer can recommend a size and type base mounting shown. 


exactly suited to your requirements. 


Bellows -\/alvair les de 


The Bellows Co. « Valvair Corp. Akron 9, Ohio dress: Bellows-Valvair, Akron 


9, Ohio. Dept. .AU-660. 
DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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spodilti, LY 


components 


mi ' 


Parts, elements and devices designed for creating more automatic systems. 


Remote Receiver 
ROUND dial receiver is designed 


for remote indication of gas and 
liquid pressure, draft, differential 
pressure, flow, temperature, and 
liquid level. With the use of re- 
mote electric transmission, the 
danger of high pressure and temper- 
ature lines at panel boards is 
eliminated and impulse piping re- 
quirements are reduced to the short 
length needed between the point of 
measurement and the transmitter. 
Model 731, developed by Hays Corp., 
Michigan City, Ind., has a speed of 
response of 2.5 seconds for full 
scale travel or better. Sensitivity 
is 0.1 per cent of full range or better, 
with calibrated accuracy for flow 
being +1 per cent of full range 
scale. For low, medium, or high 
pressure, and temperature, cali- 
brated accuracy is +2 per cent of 
full scale range. 

All that is required between the 
transmitter and the receiver is a 
three-wire transmission line. A 
plug-in connector to the amplifier is 
its only external connection. Power 
supply to the amplifier is 115 v, 60 
cycle, single phase, ac with a power 
consumption of 50 w. Transmitter 
power supply originates from the 
amplifier. Receiver is available in 
three sizes—4!4, 6, and 8-inch 
diameters. 

Circle 425 on Page 19 
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For detailed information and literature, use card page 19. 


Code Translator 


Instrument provides in-line digital 
data translation of straight binary- 
coded data into a binary-coded dec- 
imal form. Model 3-101 has a 
translation speed of 5000 word con- 
versions per second. In operation, 
straight binary input data are accept- 
ed by the translator. Word length 
can be up to ten bits plus sign and 
of pulse or level configuration. In- 
put conditioning circuitry incorpo- 
rated in the unit provides matching 
of the data input to interval logic 


levels. Simultaneously with the 
data flow an input trigger command 
synchronizes the translation opera- 
tion with the input data flow. Trig- 
ger signals can be of various con- 
figurations, with adapting circuitry 
available. The translation process 
is completed by the unit, fully au- 
tomatic, under control of an in- 
ternal program. 

The internal programming for 
translation and input and output 
commands is flexible and will con- 
form to various system configura- 
tions. As each translation is com- 
pleted, the result is displayed on 
the control panel and is available 
at the output of the instrument. The 
output figure is the binary-coded 
decimal data word plus sign and a 
Ready command. The Ready com- 
mand is provided for proper control 
of the transfer of data to the out- 


put equipment (such as compara- 
tors, digital recorders, and digital 
display). Applied Development 
Corp., 12838 Weber Way, Haw- 
thorne, Calif. 

Circle 426 on Page 19 


Magnetic Amplifier 


Linear magnetic amplifier is de- 
signed for instrumentation work in- 
volving low level transducers such 
as photocells, shunts, strain gages, 
thermistors, and _ thermocouples. 
Model 4511 consists of a de to ac 
static converter and a double-ended 
center type magnetic amplifier 
which is excited by the converter. It 
has an output of +10 v de in re- 
sponse to signals of +50 micro- 
amperes dc, with linearity of +] 
per cent in this range. Its nominal 
termination load is 2000 ohms. Am- 
plifier is suitable for driving de 
meters and electromechanical _re- 
cording instruments. No filtering of 
the output is required for operation 
of meters and recorders, since its 
de output is a pulse width modu- 
lated series of pulses with a basic 
6 kilocycle repetition rate. Control, 
Div., Magnetics Inc., Butler, Pa. 

Circle 427 on Page 19 
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Plug-In Limit Switch 


Unit contains two 2-circuit dou- 
ble-break switches which can con- 
trol four isolated circuits. A roller 
lever actuator arm operates one of 
the switches when rotated to the 
left; the other when the actuator is 
rotated to the right. Actuator arm 
is adjustable through 360 degrees, 
positively locking in any position. 
The switches and terminals are 
mounted in diecast aluminum hous- 
ings. Switch can be replaced in a 
few seconds because of the plug-in 
feature, which has the mounting 
block permanently wired and 
mounted on the machine. Micro 
Switch, Div., Minneapelis - Honey- 
well Regulator Co., Freeport, IIl. 

Circle 428 on Page 19 


Meter Relay 


Meter relay, capable of control- 
ling up to 600 w of output power 
can be activated by signals as low 
as 2 mu w. Driven from low-level 


electrical signals, or the output of 


differential transformers, _ strain 
gages, gas analyzers, bridges, temper- 
ature-sensitive elements, or photo- 
cells; unit can sort, grade, classify, 
alarm, indicate, or control. An ex- 
ample of an application is the auto- 
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matic classification of close-tolerance 
products made by machine tools. 
In operation, as the product is slid 
into a gaging head, its tolerance 
class is rapidly shown on one of 
five indicator lamps on the relay 
panel. It can perceive a 0.00005-inch 
thickness change on the basis of 
less than a 2 mu w signal change 
from the gaging head. Each unit 
can be equipped with up to nine 
classification indicators. The out- 
put power can be fed back to the 
machine tool to correct deviation 
from the nominal tolerance before 
the Reject class is reached. Electric 
Regulator Corp., Pearl Street, Nor- 
walk, Conn. 

Circle 429 on Page 19 


Signal Converter 


Position balance type transducer 
can convert any input pneumatic 
signal into a corresponding output 
signal of different characterization. 
Its most frequent use is to convert 
a square root input into a linear 
output. In operation, Model 850 re- 
ceives any square root or other pneu- 
matic signal in the range of 3-15 
psig and uses this pneumatic sig- 
nal to position a sensing cam. A 
pneumatic tracing device senses the 
profile of this characterized cam 
and, through a relay, transmits a 
converted pneumatic signal corre- 
sponding to the cam. Sensitivity of 
the unit is better than 0.2 per cent, 
speed of response less than 0.5 sec- 
ond, ambient temperature effect is 
less than '/, per cent in output for 
50 F ambient change. Brooks Rota- 
meter Co., P. O. Box 432, Lans- 
dale, Pa. 
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Proximity Pickup 


Miniature probe-type proximity 
pickup can detect moving metal 
pieces passing it at a rate up to 60,- 
000 pieces per minute. It can de- 
tect both ferrous and nonferrous 
metal parts having a diameter of 
less than 1/10 inch and can be ex- 
cited by gear teeth of 10 diametral 
pitch. Mounted at the point of 
work, Model 4914 WPL has a 10- 
foot cable potted in place. This 
cable connects to a proximity con- 
trol unit. When metallic work- 
pieces are in close proximity to the 
pickup, the associated control unit 
supplies an electrical pulse or relay 
closure that governs mechanical, 
electrical, or electronic equipment. 
Electro Products Laboratories Inc., 
4500 N. Ravenswood Ave., Chicago 
40, Ill. 

Circle 431 on Page 19 


Shaft Position Encoder 


Device provides 1200 positions in 
a 320 degree revolution in binary 
coded decimal code. Nominal read- 
out speed is 60 rpm, with the use 
of readout equipment a maximum 
of 200 rpm is possible. The scan- 
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Automatic Steel Scrap 
Disposal System 


Removes Chips and Shavings 
Without Attendants 


ee ae 
A load of scrap about to be dropped in 
bin. Carrier immediately reverses alter . 
unloading and starts another trip. 


View of tracks near beginning of tunnels. 
Carrier is shown approaching track in- 
cline on way to bin with a load. 











NE carload of metal chips and shavings is magnet carrier travels back and forth, picking up 
picked up and moved daily with an automatic scrap that comes down from the machines on floor 
Cleveland Tramrail magnet-carrying system that above. The scrap is conveyed to a bin next to a 
operates unattended in two parallel tunnels under railroad siding. The system was put into operation 
metal-working machines. in 1942 and has proven an extremely efficient and 
Each tunnel has its own Tramrail track on which a low-cost method for ferrous scrap disposal. 
GET THIS SPECIAL REPORT 


Wite us for your tree eapy of CLEVELAND TRAMRAIL DIVISION 


“AUTOMATIC DISPATCH PORTFOLIO” ‘we CLEVELAND CRANE & ENGINEERING Co. 
Gives data on a variety of cost-reducing ae 7 
automatic handling installations. 1385 East 284th Street. Wickliffe, Ohio 


CLEVELAND 5 TRAMRAIL, 
OVERHEAD MATERIALS HANDLING EQUIPMENT 
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Yoder Rotary Slitters 
reduce inventory... 
speed production 


To help meet the demands of tight 
production schedules, YODER 
Slitters reduce mill-width stock 
quickly and economically to desired 
widths. If your needs are as low as 
100 tons per month, time and man- 
power savings alone will offset the 
cost of your YODER Slitter in a 
matter of months, while reducing 
basic inventories. Compactly 
designed, standard YODER Slitters 
are built to handle standard coil 
widths...completely engineered 
lines for special requirements, 


YODER accessories, such as coil 
cars, swivel unloaders, scrap chop- 
pers, scrap disposers, plate levelers 
and coil boxes, make stock handling 
fast and easy. 


YODER also makes a complete line 
of Cold Roll-Forming equipment 
and Pipe and Tube Mills. To profit 
from YODER’S years of engineer- 
ing and service experience, contact 
your local YODER representative or 


send for the YODER Slitter Manual. 


Investigate the many advantages of YODER- 
engineered Slitter Installations. Write today for 
this comprehensive, 80 page YODER Slitter 
Manual... it’s yours for the asking! 


THE YODER COMPANY 
5526 Walworth Avenue + Cleveland 1, Ohio 


ROTARY 
SLITTING 
LINES 
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ning rate is limited only by the 
readout device. Low-pressure slid- 
ing contacts give high current car- 
rying capabilities. Model C-139 will 
operate under +8g to 1000 cps and 
withstand and operate under 100g 
steady state in any axis. Datex 
Corp., 1307 So. Myrtle Ave., Mon- 
rovia, Calif. 

Circle 432 on Page 19 


Adjustable Cylinder 


Stroke of air and hydraulic cylin- 
der can be shortened or lengthened, 
with micrometer accuracy, by adjust- 
ing the rod. Cylinder is of steel con- 
struction with bearing surfaces of 
bronze. End plugs are tapped for 
universal mountings. Unit is avail- 
able for air to 150 psi, hydraulic up 
to 500 psi in 144 to 8-inch bore 
sizes with standard 2 to | or oversize 
rods. Ortman-Miller Machine Co., 
19 143rd St., Hammond, Ind. 

Circle 433 on Page 19 


Pumps /Compressors 


Line of miniature vacuum pumps 
and air compressors that 
no oil 
types with a choice of five rotary 


require 
is furnished in two _ basic 


vane models. Feature of the units 
is a carbon vane which lubricates 
itself, producing an oil-free air 
blast or exhaust. The smallest air 
pump (Model 0330) is furnished 
with a choice of three motors: 


Series wound motor that delivers 
up to 0.67 cfm running open and 
up to 20 inches Hg vacuum or 10 
psig; split phase motor with belt 
drive and piggy back pump mount- 
ing that delivers 0.48 cfm and 
up to 20 inches vacuum or 15 psig; 
and a shaded pole motor that pro- 
duces 0.35 clm or vacuum up to 
20 inches and pressure up to 10 
psig. Largest model in the line 
produces up to | cfm. Further de- 
tails are given in Bulletin M-VP 
15. Gast Mfg. Corp., Benton 
Harbor, Mich. 
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Magnetic Disc Memory 


Magnetic disc memory has a 
speed performance from 1000 fpm 
down to a dead stop due to the use 
of static flux detector heads with 
1200 cycle reset frequency. It is 
capable of furnishing On-Off con- 
trol of product line operation at a 
fixed station downstream from a 
measurement station. In operation, 
static flux detector read heads gen- 
erate a high level output signal in- 
dependent of disc speed. The disc 
is mechanically coupled to the prod- 
uct line in such a way that disc ro- 
tation between the input and out- 
put heads matches the product 
travel between stations. Dual polar- 
ity recording on two concentric 
tracks permits four distinguishable 
output responses. Magnetic energy 
storage limits each track capacity to 
75 discrete signals between input 
and output heads with an 8-inch 
diameter disc. Multiple inspection 
and action points along the produc- 
tion line can be handled by addi- 
tional write and read heads around 
the memory disc. Automation Inc., 
212 Worcester St., Wellesley Hills 
82, Mass. 

Circle 435 on Page 19 
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Voliscan juggles 24 aircraft with AMP Programming 


Reliable is the word for Volscan. Designed and built by Avco’s Crosley Division to handle a tough job, it juggles up to 24 
aircraft at the same time—6 inbound and 18 outbound. It’s big, complex and completely trustworthy. It was this need 
for reliability that led Crosley engineers to call out the AMP Universal Patchcord Programming System. Used in the 
Syscom Schedule Correlation Unit AMP Programming shunts such vital data as range, azimuth, slope, level out and no 
passing zones into the computer. There’s a host of unusual features in our Programming Systems that were needed on 
the Volscan—features that can help you, too, make better, safer equipment: universal, or shielded construction, positive 
wiping action between pins and springs, almost unlimited versatility and uniform electrical characteristics to meet the most 
exacting requirements. Our Patchcord Programming Catalog tells the whole story. Send today 





AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia * Canada » England « France « Germany « Holland « Italy « Japan 
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Temperature Sensor 


Instrument measures  tempera- 
tures at precise in-wall locations of 
steel structures which have a sec 
tion thickness of 1/4 inch or greater. 
Sensor is available with body ma 
terials of 1020 steel, ASTM-A7 steel, 
4130 steel, and 303 stainless steel 
Leads are 10 inches long No. 28 LE 
& S, glass-asbestos insulated. Body 
lengths are available in 1%-inch 
increments from !/, to 31% inches. 
Thermocouple junction — location 
which is determined to +0.002 inch 
or less, is available in increments of 
1% inch from 0.001 inch of heated 
surface to 0.005 inch from unheated 
surface. Advanced Technology Lab 
oratories, Div., American-Standard, 
369 Whisman Rd., Mountain View, 
Calif. 
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Data Processing in Paper Mill 


On GPL Closed Circuit TV 


¢ Training « Production Control « Surveillance 

* Property Protection « Material Handling 

¢ Dangerous Viewing « Traffic Control * Work Coordination 
* Process Control « Centralized Record Viewing 





GPL, first in closed circuit TV sales, can provide a reliable, high-quality 
system for you at surprisingly low cost. GPL maintains a nationwide Converter Indicator 
sales and service network for your convenience. 
Digital-to-analog converter indi- 
cator consists of a relay matrix, a 
2° analog-to-digital converter, and 
a 400 cps, 115 v motor. It is suit- 
able for machine control applica- 
tions and for monitoring of digital 


GPL DIVISION computers. The analog output is 


360 degrees on a dial. Feature of 


~ GENERAL PRECISION. uc the instrument is minor arc sens- 
+ ° 


ing, a function which enables the 
PLEASANTVILLE. NEW YORK analog movement to procee d 


To learn why more and more of the nation’s industrial 
leaders are turning to GPL Closed Circuit TV, write for 
FREE brochures, “How Many Jobs” and “What Every 
Businessman Should Know About Closed Circuit TV.” 
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Specify CAM/ROEL bearings with assurance 
ie of improved performance— 


we 






SCF SERIES CAMROL 
BEARING WITH INTEGRAL 
STUD AND SEALS 


problems. 





CAMROL CF bearings insure smooth and accurate 
indexing of welding carriage for ACRO WELDER 


ACRO WELDER MANUFACTURING COMPANY uses Mc- 
GILL bearings in many applications to reduce friction, minimize 
wear associated with plain bearings and assure accuracy in their 
welding machines. 

In the special purpose welder shown, sealed CAMROL bearings 
support and guide the linear indexing carriage with assured ac- 
curacy and reduction of friction. Integral seals protect bearing 
life and cut re-lubrication needs. 

The 300 pound carriage indexes at a speed of 200 IPM through 
a 5” distance and is then slowed to a speed of 100 IPM for a 1” 
weld length, accomplishing 476 welds to join 17 bars to 14 cups. 
CAMROL bearings help improve machine performance that cuts 
welding time from five to 1/3 of a man-hour per assembly. 


engineered electrical products - v 
® 
1 + 
qK XJ = 
\\ y precision needle roller bearings 
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by McGill 


dependable long life 


McGill CAMROL bearings are proven with over 25 
years’ application experience and gradual product im- 
provement. You can rely on their designed-in ability to 
accept the intermittent shock and heavy load of cam action, guide 
and support roller applications. 
Built for stock in roller diameters from 1/4,” to 4”, CAMROL bearings elimi- 
nate the procurement and assembly of bolts, rollers, end washers and similar 
components of improvised followers. 
The CF series (with stud) and the CYR series (for shaft mounting) are available also 
with integral seals for protection against contamination. Lubricant is retained to 
avoid frequent relubrication. The following are typical of millions of CAMROL 
bearings serving industry. Ask McGill engineering to held with your automation 
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CYR SERIES CAMROL 
BEARING FOR SHAFT 
OR YOKE MOUNTING 


CYR BEARINGS 


CAMROL CYR bearings are trouble- 
free and accurate in NATCO machines 


The photo shows CAMROL CYR Series 
which support and convey jig-type fixtures 
into NATIONAL AUTOMATIC TOOL 
COMPANY multi-spindle machines which 
drill and ream stainless steel weldments for 
jet engines. 

Twenty-four CYR bearings reduce friction 
and provide smooth trouble-free and accu- 
rate operation in these machines. 
NATIONAL AUTOMATIC TOOL COM- 
PANY reports that performance of McGill 
CAMROL bearings has been excellent and 
that they have “never had a service report as 
to the malfunction of a McGill bearing.” 


f Send for Free Bearing Catalog No. 52-A for complete data. 
. MULTIROL-GUIDEROL-CAMROL-CAGEROL 


McGILL MANUFACTURING COMPANY, INC. 
BEARING DIVISION, 401 N. LAFAYETTE STREET, VALPARAISO. INDIANA 
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through the shorter angular dis- 


tance to reach a null position. Ac- 

curacy of the unit is +14 degree. 
Kearfott Co. Inc., 1500 Main Ave., 2 
Clifton, N. J. 
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Servovalve 

4 Electrohydraulic servovalve fea- 

At Western Electric’s Omaha Works, Sandvik “Tru-Track” steel ~ tures a nozzle-flapper hydraulic am- 

belt conveyors 130’ and 150’ long are used in assembly tables for cross- plifier and mechanical feedback ar- 
bar switches. These switches weigh up to 57 pounds and are mounted on ~ rangement. Designated the Series 
roller carriages for rolling on and off the moving steel belt. Photo (A) | 30, unit uses a small second stage 
shows how pneumatically-operated pusher arms move carriage off belt — spool and bushing contained in a 
at each work station. Pushers are actuated by a limit switch tripped by - lightweight aluminum body. _ Its 
a removable magnet on top of unit. : maximum flow capacity is 3 gpm at 


3000 psi. The subminiature unit is 
provided with standard mounting 
details which allow it to be used 
interchangeably with servovalves on 
( irfa existing systems and test equipment 
em ema Tiare elie Small mounting feet can also be 


Simplifies Automatic On-Off Sliding and Live Backlogging “ad furnished. Moog Servocontrols Inc.. 
Can Be Easily Fitted With Simple Guide and Discharge Devices : East Aurora. N. Y. 


Has High Load Capacity and Long Service Life a Circle 438 on Page 19 


Belt Can Be Any Length 
a3 


Digital Readouts 


Miniature incandescent digital 
readouts display the digits zero 
through nine (on a | by 1-inch 
area) instantaneously with the light- 


Sy A AL by N DVI af ST E E hii | NC. ing of each bulb. Model LD-11, de- 


31445 ‘ : : . . 
nx TE iibbienaeibcethhs ball dh signed for panel mounting, is avail- 
alain eeeicatci ae Mea tact ites able with white-on-black or black- 
on-white numerals. It operates on 
an adaptation of the lenticular optic 





Sandvik “Tru-Track” steel belt conveyor 
handling metal scrap. Accurate, straight-line 
tracking of belt combined with angled side 
plates prevents pieces from getting wedged be- 
tween side plates and belt . . . thus making 
automated operation possible. 

















nd * Chicago «+ Detroit * Los Angeles 


ynadian Ltd., P.O. Dr. 1335 
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the Cylinder 
vided s\ ee 





Guided Stroke 





INTERNAL KEY TIE-RODLESS-TYPE SERIES 101A 


Air 150 psi—Hydraulic up to 1500 psi 
Fits where others won't 
Meets JIC Standards, Bulletin 101A 


WHEN a piston rod must hit right on the button to 
feed a work piece, activate an indexing table, push, 
pull, raise, lower, knock-out or clamp, you can count 
on an O-M Guided-Stroke Cylinder everytime. And 
there’s no mystery about it, just top-level O-M preci- 
sion workmanship, the latest and best machine tools, 
modern design, plus years upon years of engineering 
“know-how.” And it's all spelled out with construc- 
tion and performance details, engineering drawings 
as well as a capacity chart in each of our latest Bulletins. 
Write for your copy TODAY. See why O-M Air and 
Hydraulic Cylinders maintain perfect rod alignment, 
make full-power starts, are designed right to seal 
right, have the lowest coefficient of friction and many 
other advancements. 
Bulletin 101A for Internal Key Tie-Rodless-Type 
Air and Hydraulic Cylinders featured above. 
Bulletin 105A—improved Tie-Rod (Heavy Duty) 
Cylinders Hydraulic 2000 psi; 3000 psi non-shock. 
Bulletin 107—Automation (Heavy-Duty) Air Cyl- 
inder for 200 psi operation. 
Bulletin 108—Automation (Heavy-Duty) Hydraulic 
Cylinder—for 1000 psi operation. 


AuTomaTion—June 1960 


All O-M Cylinders are available in 2" to 8" bores with stand- 
ard, oversize, or heavy-duty rods. Complete line of mounts 
and interchangeable parts. Immediate delivery on most sizes, 
MAIL COUPON TODAY. 





-------~-~-------- 4 


ORTMAN-MILLER MACHINE COMPANY 
25 143rd Street, Hammond, Indiana 


Hove representative coll 


Send Bulletins 
101A [] 107 
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NEWS ABOUT SCALES 


How did this team 
solve an age-old 


weighing problem? 


Since 5,000 B.C. men have been trying 
to devise a pivot balance that would be 
highly sensistive yet remain accurate. 
The breakthrough came in 1956 when 
the United States issued a patent for a 
“Thayer Flexure Plate” Leverage Sys- 
tem. A team of engineers and business- 
men, aware of industrys great 
cumulative loss of materials in weighing 
operations, had invented a revolutionary 
new scale. 

Knife-edged pivots that progressively 
wear and change were replaced by 


Thayer Flexure Plates that move only 
.001”, yet accurately reflect the minutest 
changes in weight. This firmly joined 
lever withstands shocks and vibrations 
indefinitely. Dirt and dust are no longer 
a problem. Thayer guarantees this lever- 
age system accurate for the life of the 
scale. 


How Can It Save You Money 

Year After Year? 

Working in conjunction with straight 
electrical controls, it forms the most 
reliable, low maintenance system ever 
devised to control processing or mate- 
rials handling by weight. Literature on 
its application to filling, batching an 
checkweighing operations is available 
on request. 


THAYER SCALE 


AUTOWEIGHTION SYSTEMS FOR FILLING 
BATCHING AND CHECKWEIGHING 


THAYER SCALE CORP. 


THAYER PARK 


A Subsidiary of SUNDSTRAND CORPORATION 
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PEMBROKE, MASS. 


technique which eliminates the need 
for projection lenses. The bulbs 
used are designed for operation from 
21/,, 6, 12, or 28 v systems. Electronic 
Tube Div., Burroughs Corp., P. O. 
Box 1226, Plainfield, N. J. 

Circle 439 on Page 19 


Computational Relays 


Line of pneumatic computational 
relays is designed for square root 
extracting and for squaring. Model 
VSR extracts square root down to 
10 per cent of output span, and 
Model VS forms squares from | 
per cent of output span. Both re- 
lays have input and output ranges 
of 3 to 15 psig with air consump- 
tion of 0.2 scfm and nominal error 
of | per cent of output span. Units 
feature high-gain integral pneumatic 
amplifiers which simplify piping, re- 
duce the number of air sets per sys- 
tem, and reduce air consumption. 
Republic Flow Meters Co., Subsid- 
iary, Rockwell Mfg. Co., 400 N. 
Lexington Ave., Pittsburgh 8, Pa. 

Circle 440 on Page 19 


Flow Regulator 


In-line regulator can control rates 
of flow as low as 2 cubic inches per 
minute with an accuracy of +10 
per cent over a pressure differential 
of 1000 psi. It is applicable on ma- 
chine tools, drill press feeds, air- 
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the new SL-2... 
a standard 


limit switch 
ATi 
unlimited 
Neer 
flexibility 


A " 


ct 


4 a en 


Tailor limit switch performance to your specific job with 
NAMCO’S standard SL-2. This “‘machine life’ limit 
switch features a standard cam blank which can be cut 
into a wide variety of configurations to meet any applica- 
tion. These interchangeable cams provide positive control 
of contact sequence; let you match switch operation to 
your specific job. Ruggedly built, oil-tight and moisture- 
proof, the SL-2 provides dependable, accurate per- 
formance that meets your most precise requirements, 
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Now available for low-current, high-shock, 
excessive-vibration applications...the SLS-2... 
with full-wiping, self-cleaning sliding contacts that insure 
“everytime” operation under conditions that spell 
machine downtime for other limit switches. 

Get all the details on how the NAMCO SL-2 line 
eliminates limit switching problems for good. Write for 
Bulletin EC-SL260, or contact one of our representatives. 
You'll find them in all principal cities. 


THE NATIONAL 

ACME COMPANY 
€ m e 196 E. 131st STREET 

CLEVELAND 8, OHIO 


Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detreit 27, Mich. 
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oil cylinders, instrumentation cir- 
cuits, and test stands. A built-in 
check valve provides free flow with 
minimum pressure drop in reverse 
direction. The valve is adjustable be- 
tween 2 and 90 cubic inches per 
minute, with positive lock at any 
flow setting. Maximum operating 
pressure for Model 1-4-2 is 2000 
psi. Pressure required for regulated 
flow is 15 psi. Over-all pressure 
drop will vary from 15 psi at 2 
cubic inches per minute to 40 psi 
at 90 cubic inches per minute. Unit 
can be panel or bracket mounted. 
Fluid Power Accessories Inc., 2051 
Railroad Ave., Glenview, III. 
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A 
~ MECHANIZE... \ 
_ PROFIT-WISE! 


WITH 
LAMSON ENGINEERED 
CONVEYOR SYSTEMS 


Air /Hydraulic Cylinders 


Line of air and hydraulic cylin- 
ders is available in bore sizes of 7, 
114, 14%, and 2 inches. They are 
furnished as either double acting, 
or spring return, as well as double 
ended or single ended. Features of 
the unit are: One-piece square 
heads, ground and polished stain- 
less steel rods, nylon bearings, and 


Automatic Palletization — the hub of a LAMSON engineered 
conveyor system linking production lines to warehouse. 


You cut production time and the unnecessary handling of materials 
to the bone with the help of LAMSON engineers. They are specialists 
in developing materials handling systems that truly increase the 
capacity of your present buildings and dramatically increase the 


productivity of your present equipment. 


There are more LAMSON custom engineered conveyor systems in 
successful operation today than any other kind. They are being 
serviced throughout their life by the same LAMSON field offices 
that initially analyzed the problem, proposed the solution and super- 


honed brass or steel tubes. Stroke 
sizes up to 168 inches are available. 
Allenair Corp., 255 E. 2nd St., Min- 
eola, N. Y. 
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vised the installation. 


As a result of this complete, professional service you will find many 
of the finest names in industry among LAMSON installations. Dur- 
ing the past 75 years LAMSON has been active in almost every field, 
yours included, and perhaps even in divisions of your own firm, 
LAMSON can cut costs; speed production; increase your profits. 


If you have a materials handling problem, write LAMSON today for 
our convevor catalog and the name of your nearest LAMSON Field 
Engineer. Or, simply clip this advertisement to your letterhead and 
mail to: ; 


Pioneers the Conquest oF INNER SPACE ‘ 


LAMSON CORPORATION 
608 Lamson Street, Syracuse 1, New York 


PLANTS IN SYRACUSE AND SAN FRANCISCO e OFFICES IN ALL PRINCIPAL CITIES 


Manufacturers of Airtube Pneumatic Tube Systems * Integrated Conveying Systems «¢ Pallet Loaders 


Ini .s > ac « ‘ > vs > 
Selective Vertical Conveyors © Bookveyors® Clinical ©  Trayveyors * Food Service Systems « Unit can be used as a tape re ader 
Blowers and Exhausters ¢ Exidust() Central Vacuum Cleaning Systems «© Dryset® Air Vacuum Systems for use in computer, communica- 
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SOLID STATE 
UR We tay YR 
HIGH PERFORMANCE 
MILITARY QUALITY 


ms Tae 


The Data-Stor Model 59 Digital Tape Transport is 
ideally suited for use in computer, instrumentation 
and control applications. It incorporates the highly 
reliable features of military tape transports developed 
by Cook Electric Company during the past 12 years, 
and has been proven in the Atlas, Titan, Polaris and 
other missile programs. 

These features include exclusive use of modern ultra 
reliable solid state circuitry, eliminating gas or vac- 


ONE OF MANY EXAMPLES 
OF EXCELLENCE IN THE DATA 
HANDLING FIELD 


nl 
Cook Electric Company’s 


mo 
DIGITAL TAPE 


TRANSPORT 


eA at 
Py 
ae 


ae 
. 


uum tubes. Precise tape handling is insured by 
proportional reel drive servo systems that have no 
jerky step servos. Tension error sensing is accom- 
plished by synchro transmitters with no unreliable 
potentiometers or contact pile-ups. Field adjustments 
are eliminated by building tolerances into a single 
rugged tape deck casting. Endurance and quality are 
assured by strict adherence to the exacting design 
and workmanship requirements of MIL-E-4158. 


TAPE SPEEDS TO 150 IPS e LESS THAN 3 MS STOP/START « REWIND SPEEDS TO 400 IPS « NO PROGRAMMING RESTRIC- 
TIONS « PACKING DENSITIES TO 600 NRZ BPI e OPERATES FROM 5 VOLT CONTROL PULSES OR LEVELS OF EITHER 
POLARITY « FRONT PANEL ACCESS. CHOICE OF NARTB, IBM, OR SPECIAL REELS + ANY TAPE TO 1” + CONDUCTIVE 
LEADER, LIGHT TRANSMISSIVE, OR LIGHT REFLECTIVE END OF TAPE SENSORS « SOLID STATE READ/WRITE AMPLIFIERS 
e METAL FACED READ/WRITE MAGNETIC HEADS «+ AVAILABLE AS HIGH SPEED PHOTOELECTRIC READER. 


Experienced recording systems engineers are invited 
to apply for existing employment opportunities. 


Designers and makers of ground and airborne magnetic recording 


UM il aie eles eee Melul im tel ele tres 
A DIVISION OF 


WT aCe RTL) 


ADDRESS YOUR INQUIRIES TO 


8100 MONTICELLO AVENUE SKOKIE, ILLINOIS 
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wit? 


SENECA FALLS 
control systems 


and components 


Complete systems available 
from fractional to integral 
horsepower for control of : 


In addition to 
complete systems 
we can supply: _ 


Seneca Falls Systems 
are equally suitable 
for the conversion of 


\ 


(@xisting equipment 


<u i\“and the control of 


new equipment. 


INVESTIGATE the unique Seneca Falls MECHANICAL POWER 
AMPLIFIER. It’s a simple, power servo drive in striking contrast to 


the more complex electrical and hydrau 


lic devices. Years of service in 


rugged applications prove its dependability, long life and negligible 
maintenance. Its excellent dynamic response permits the design of 


high sensitivity control systems. 


Write Dept. A for Bulletin EE1008 and, if pos- 
sible, tell us all you can about your control 


problem. 


SENECA FALLS, MACHINE CO. 
ELECTRONICS DIV. ¢ SENECA FALLS, N. Y. 
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tion, and control applications. Either 
magnetic or punched tape read 
heads are available. Magnetic tape 
applications include both analog and 
digital modes. Features of Model 
81 with photoelectric read head in 
clude: Automatic reel brakes, con 
ductive leader end-of-tape sensor, 
automatic shutdown on_ reading 
lamp failure, tape breakage or tape 
runout sensor, and printed circuit 
electronics. 

The photoelectric reading head 
system will accommodate 5, 6, 7, and 
8 level codes. Integral adjustable 
tape guides will handle 11/16, 
13/16, 7/8 and l-inch wide tapes. 
Metered tape speeds of up to 75 ips, 
in either direction, can be furnished. 
It is capable of moderate stop/start 
times and can be controlled remote- 
ly by transistor logic signals or 
locally by pushbuttons. Data-stor 
Div., Cook Electric Co., 8100 North 
Monticello Ave., Skokie, Ill. 
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Air-Hydraulic Booster 


Device can boost ordinary com 
pressed air (80 psi) up to 3000 psi 
hydraulic pressure. It is applicable 
for powering equipment such as spot 
welders, C frame riveters, hydro- 
static testing equipment, workhold- 
ing fixtures, and bench or arboi 
presses. It also provides control for 
workholding or clamping fixtures. 
Booster uses only air line pressure 
to obtain the intensified hydraulic 
pressure and it maintains this pres- 
sure indefinitely with no additional 
power consumption or generation of 
heat. Unit can be applied to both 
single and double-pressure circuits 
and it can be supplied with an in- 
tegrally mounted tank. Installation 
is simple, requires no complicated 
piping or valves or controls. Unit 
has a stroking rate up to 200 cycles 
per minute. S-P Mfg. Corp., 30201 
Aurora Rd., Cleveland 39, Ohio. 
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Rectifier Control 


Device provides full range phase 
shift control of all makes and ratings 
of silicon controlled rectifiers—one 
or two, half or full wave, or inverse 
parallel, up to 70 amps each. Loss 
of control signal turns off the recti- 
fiers. A supersensitive phase shift- 
ing network applies 60 cycle steep 
pulses of constant amplitude to rec- 
tifier gates and varies their phase 
angle over a full 180 degrees to con- 
trol the rectifier output from zero 
to maximum. Pulse rise time is 
only a few microseconds. VecTrol 
Engineering Inc., P. O. Box 1089, 
Stamford, Conn. 
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Welding Transformer 


Line of epoxy-insulated welding 
transformers is furnished with rat- 
ings of 60, 70, 90, and 130 kva. The 
epoxy insulation of the units makes 
a 110 C rise safe and practical for 
high production welding due to the 
method of impregnating the _pri- 
mary/secondary coil-and-loop as- 
sembly. The epoxy is chemically 
inert and is unaffected by moisture, 
hydraulic fluids, oils, acids, alkalis, 
and other deteriorating agents. A 
safety feature is that the tap switch 
assembly and secondary pad hous- 
ing are formed of a high-impact, 


AuTomMaTion—June 1960 


Over/under speed control 


TRANSISTOR TACHOMETERS 


«+ FUNCTION 3 WAYS: (1) Safety control for all rotating equipment. (2) Con- 
tinuous speed indication. (3) Pickup eliminates sounaniiinal tach generator. 


ELECTRO-TACH 
Adjustable 
Speed Control 
with meter accu- 
racy of 2% full- 
scale reading. 


Write tor bulletin giving 100's of combinations from standard components 


ELECTRO PRODUCTS LABORATORIES 
4501-A North Ravenswood, Chicago 40 


Canada: Atlas Instrument Corp., Ltd., Toronto, Ontario 


AUTOMATION IN 
FILTRATION! 


Completely automatic operation 

Used with individual machines 

Compact — with low liquid inlet 

Low operating cost 

Fine degree of filtration 

Pressure and vacuum forces act on filter media 
Any coolant — any sludge 


) HYDROMATION FILTER CO. 


19661 Schoolcraft Detroit 23, Michigan VErmont 8-0492 
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THOMSON 


y 
THOMSON 


Rewilance Wea 


* Press +» Flash-Butt 
* High-Frequency 


EXCLUSIVE 


Synchro-matic 
and 
Synchro-shear 


... for jobs no other 
resistance welders can do 


THOMSON QUALITY is so important 
that we build our own transformers 
to assure maximum performance and 
reliability. For all AUTOMATED and 
HIGH-PRODUCTION requirements — 
either special or standard design — 
THOMSON QUALITY is within your 
budget. ATHOMSON quote will prove it. 


patented 


Look for our nearest representative 
in the yellow pages or contact — 


HOMSON ELECTRIC WELDER COMPANY 


161 PLEASANT STREET, LYNN, MASSACHUSETTS 
LYnn 2-7710 
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fiberglas-reinforced polyester that 
is nonconductive. The steel shell, 
housing the coil-and-loop assembly 
and the side and end surfaces of 
the secondary pads, are insulated by 
high dielectric epoxy coating. Kirk- 
hof Mfg. Corp., 2450 Buchanan Ave. 
S.W., Grand Rapids 7, Mich. 
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Position Transducers 


Line of all-metal Inductosyns 
(they were previously made of glass) 
provides a means for direct meas- 
urement and control of mechanical 
movements on machine tools. Ac- 
curacies of 40 microinches in linear 
and one second of arc in angle posi- 
tioning are possible. Elements in 
the line include: Scales, sliders, 
rotors, and stators. The conductor 
patterns of the scales and sliders are 
of metallic copper 0.002-inch thick, 
secured to a thick metal base by an 
insulating bonding layer 0.0025-inch 
thick. Farrand Controls Inc., 4401 
Bronx Blvd., New York 70, N. Y. 
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Dry-Air Pump 


Rotary positive displacement dry- 
air pump is capable of supplying 
either pressure or vacuum for nu- 
merous processing applications. 
Pump is furnished in three sizes, 
ranging in capacity from 3.9 to 32.3 
cfm. It is available with either single 


Another RCA AUTOMATION Product 
for Better Materials Handling 


Low cost automatic 


RCA ROTARY 
HOPPER 


Compare the cost and features of 
these new RCA Automatic Rotary 
Hoppers, and you’ll see why they 
are gaining such rapid acceptance! 
They provide every needed oper- 
ating feature, yet are offered at 
remarkably low prices . . . beginning 
at $265, f.o.b., Detroit. 


Features: 

@ High-speed— up to 20,000 parts per hour. 

@ Handles cylindrical, rectangular, headed 
disc shaped and other parts. 

@ Parts orientation performed by feed track, 
not the bowl. 

@ Feed tracks easily changed by loosening 
one screw. 

e@ 18’, 24'', 30" bowls available. 
Rugged construction—cast-iron frame; 
driving mechanism supported by heavy 
duty self-aligning bearings. 
Standard gear-head motor. 
Safety-slip drive protects parts and 
equipment. 
Price includes cleats on selector ring and 
mounting block for tracks. 


Demand-control mechanism and wide 
variety of discharge tracks furnished at 
modest extra cost. 


Write today for complete information on low-cost 
RCA Rotary Hoppers. To permit analysis of your 
needs, send two samples of each part to be 
handled, and indicate required production rates. 
Details of other RCA Automation Equipment avail- 
able on request. 


RADIO CORPORATION 
of AMERICA 


INDUSTRIAL AND AUTOMATION DIVISION 
12611 Arnold Ave., Detroit 39, Mich. 


Circle 716 on Page 19 





or double shaft extension and clock- 
wise or counterclockwise rotation. 
Unit consists of four basic parts— 
body, left and right plates, and ro- 
tor. The high strength steel rotor 
shaft is integrally cast into the ro- 
tor. Four carbon alloy pump vanes, 
which seat into slots in the rotor by 
centrifugal force, are self-lubricating 
and operate with minimum friction. 
Dri-Air Pump Dept., Conde Milking 
Machine Co., Sherrill, N. Y. 
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Temperature Control 


Designed for use in hazardous lo- 
cations, temperature control is suit- 
able for refrigeration or heating 
applications. Model GVS _incorpo- 
rates, in a sealed enclosure, a snap- 
acting switch which controls an elec- 
trical circuit that actuates valves, 
solenoids, motors, heating elements, 
or other appliances. Temperature is 
sensed by a mercury-filled thermal 
element placed in the medium to be 
controlled. Unit can sense and con- 
trol temperatures from 30 to 
1100 F. 

In operation, expansion and con- 
traction of the mercury reacts 
against a diaphragm in the element 
head, which in turn actuates a lever 
mechanism within the instrument 
to operate the snap-acting switch. 
A setting knob positions the actu- 
ating mechanism in relation to the 
switch by means of a precision cam, 
to establish the control point. The 
control can also be used to regulate 
the flow of a coolant to remove 
heat rather than supply it. Partlow 
Corp., 534 Campion Rd., New Hart- 
ford, N. Y. 

Circle 449 on Page 19 
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PROXIMITY LIMIT 
STB las 


... QUTLAST 
MACHINES THEY CONTROL 


Why? They won't wear out. No tubes . . . no moving parts . . . no contacts 
to spark, pit or wear. They're corrosion resistant . . . sneer at dust, dirt or 
oil mist . . . could operate under water. They've passed military shock and 
vibration tests . . . fit most applications. Two sizes of sensing heads avail- 


able for tripping distances within 4 inch or within 2 inches. 


Cost? Westinghouse proximity limit switches cost a little more—-but pay 
for themselves over and over again because they banish expensive machine 
down time for switch service and replacement. 


CALL TODAY for the facts on the new Westinghouse proximity limit 
switches. Your nearest Westinghouse sales engineer will show you how 
they can save you time and money. Or write Westinghouse Electric Cor- 


poration, 3 Gateway Center, P.O. Box 868, Pittsburgh 30, Pennsylvania. 
J-25002 


You CAW BE SURE...1F i's \ Vesti nghouse 


TUNE IN WESTINGHOUSE-CBS TV-RADIO COVERAGE, PRESIDENTIAL CONVENTIONS, JULY 10-29 
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DIGITAL 


COUNTING 
CONTROLS 


for SPECIAL APPLICATIONS! 


There's no such thing as a “univer- 
sal” counting control! Units shown 


specific measurement-control prob- 
lems. New speed and accuracy im- 


below were developed to solve € 


Cutting-to-Length Controller also 
has optional Programmed Batching, 


provements, too. For example, the é 


Position Compensators. See if there 
is a counting control for your spe- 


Material Speed and Shear Clutch g 


cial application. Prompt delivery. € 


. * LENGTH 
CUTTING. 
T0-LENGTH 

CONTROLLERS 


« STEEL ELONGATION is 


INDICATORS 


D 
PAPER 


INDICATORS SYNCHRONIZER 


F ADD-SUBTRACT 
POSITIONING CONTROLLERS 


G 
DIFFERENTIAL 


SPEED 
CONTROLLERS CONTROLLER 


® Transistorized plug-in modules — 
nothing to wear out ® Industrial reli- 
ability @ ANY required accuracy ® 
High operating speeds @ No drift @ 
No calibration adjustments @ Illumi- 
nated numerical readout © Wide range 
of digital sensing devices available @ 
Splash-proof steel cabinets 


34] (01 eee 


7312 N. Ridgeway Ave., Skokie, Ill. 


Send data on following (please circle): 
ABCDEFGH 

EE 

Company. 

i i ticciintiiniininnnitniiniteiniatgniimiliing 


a entenenentitiam di 
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TOLERANCE 
GAUGES 


DRAW & E TWO-CONVEYOR x 
SPEED POSITION 


* BAG-MAKING & 
PROCESS 


Valve Operator Control 


Two-wire supervisory control sys- 
tem provides direct, instantaneous 
control of pump motors, valve op- 
erators, and similar equipment. It 
continually supervises and indicates 
the status of the controlled device 
and uses only one wire between 
each control and field unit, plus 
one conductor common to many 
units. Principle of operation of the 
unit, designated Varelectric, in- 
volves the inherent polarization 
characteristics of a de power source 
for remote control and the ability of 
a Wheatstone bridge circuit to rec- 
ognize conditions and direction of 
unbalance. No power is required at 
the field end. Unit shown is Model 
883-211. Vapor Recovery Systems 
Co., 2820 N. Alameda St., Comp- 
ton, Calif. 

Circle 450 on Page 19 
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Pneumatic Transducer 


Adaptable for electronic control sys- 
tems to eliminate freeze-ups caused 
by cold weather or low temperature 
fluids, transducer has a 30 w heater 
in the pneumatic section which pre- 
vents moisture in the air from freez- 
ing the mechanism. Model P2R is 
designed to work with a primary- 


element transmitter and controller- 
recorder. There are no vacuum 
tubes, journal bearings, or other 
friction surfaces. A magnetic force 
is opposed by an air-loading pres- 
sure to produce a pneumatic force 
linearly proportional to the elec- 
trical output of the controller. Unit 
is temperature compensated to main- 
tain its calibration accuracy over a 
wide range of ambient temperatures. 
Electrical input range of the trans- 
ducer is | to 5 ma; this produces 
an air output of from 3 to 15 psi. 
Swartwout Div., Crane Co., Hook- 
sett, N. H. 
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Conveyor Carrier 


Catenary conveyor carrier features 
a high tensile spring steel shaft to 
which is mounted a mild steel trun- 
nion and a shock absorbing com- 
pression spring. This provides true 
catenary suspension for the convey- 
or belt under all load conditions. 
The shaft has an initial set provid- 
ing a trough which enables rigid 
belts to make contact with the face 
of all rollers when the belt is run- 
ning under all load conditions. Car- 
rier is available for 18, 20, 24, 30, 
and 36-inch belt widths. Standard 
Products Div., Stephens-Adamson 


Mfg. Co., Aurora, IIl. 
Circle 452 on Page 19 


Rotating Transformer 


Device is used in a system to pro- 
vide controlled angular rotation in 
exact relation to the rotation of the 
shaft of the rotating transformer. It 
operates from an input of | phase 
60 cycles and is capable of driving 
positioning motors at torques up to 
1 lb-ft. The transformer can be 
driven at speeds from zero to 600 
rpm, with the positioning motor 
following in exact relation to the 
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shaft speed for the transformer. 
There is no torque reaction between 
the positioning motor and the ro- 
tating transformer, so that less than 
| Ib-in of torque to the transformer 
will provide torques up to | I|b-ft 
from the positioning motor. B. A. 
Wesche Electric Co., 9027 Shell Rd., 
Cincinnati 36, Ohio. 

Circle 453 on Page 19 


Stepping Motor 


Applicable as a power source for 
driving potentiometers, counters, 
rotary switches, tape advances, and 
indicators; stepping motor or index- 
ing device is available in uni-direc- 
tional or bi-directional models. Di- 
rect coupling of the shaft to load 
permits mounting of a position in- 
dicator on the shaft. Unit, desig- 
nated Digimotor, is available with 
8, 10, 12, 18, 20, and 24 steps per 
revolution, with or without detent. 
Stepping rate is 15 to 25 steps per 
second, depending on the number of 
positions, load, and other factors. 
Environmental specifications for the 
unit are: Vibration 10 g 2000 cps; 
shock 110 g, 6 millisecond +1 milli- 
second; humidity 95 per cent rela- 
tive; operating temperature —55 to 
+120 C. Ledex Inc., 123 Webster 
St., Dayton 2, Ohio. 

, Circle 454 on Page 19 
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- BUSCHMAN 


SPECIALIZATION 
Pays Off In Your Plant 


Buschman designs, manufactures and installs conveyors... 
good conveyors... nothing but conveyors. Specialists in the 
field. Whatever you buy from Buschman is experience-engi- 
neered to fit your needs: Roller conveyors, wheel, belt, live 
roller, overhead trolley and table-cable conveyors, slat, 
pusher bar, live storage racks and elevating equipment. 


Buschman combines components in systems that effect great- 
est economy in your handling. Given Buschman engineering 
and stocked parts, you can install. Tell us about the handling 
job that faces you; we will send literature and suggestions. 
The E. W. Buschman Company, 4551 Clifton Avenue, Cin- 
cinnati 32, Ohio. 


CONVEYORS 


Complete Conveyor Systems for all Industries—Engineered, Manufactured, Installed 


Representatives in Principal Cities; See Yellow Pages _ 
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Power 
-Flex 


POWER AND FREE 
TS a ES he 


cata il 


AUTOMATIC DISPATCH CONTROL 


e Simply set dials and Telematic guides 
carrier to any station in system 


POWER RAIL 

FREE RAIL 
Employs exclusive unitized “over 
and under” power and free rail 


which permits simple switching 
to right or left as desired 


Power-Flex is designed for automated 
materials forwarding applications in 
industrial plants, distribution centers, 
service buildings and department stores. 
The most economical system available for 
loads up to 600 lbs. per carrier. Savings in 
actual installations range from 25% to60%. 
*Systems in service for your inspection. 


Engineered to your very 
specific requirements. 


SEND FOR BROCHURE 


me 


Inquiries from your engineers 
or consultants welcomed. 


OM. 


CONVEVORS 


CHAIN CORPORATION 


Conveyor Division 
TONAWANDA, N.Y 
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| low speed functions. 


COLUMBUS McKINNON | 


Speed Detecting Governor 


Capable of detecting low speeds 
below 100 rpm, centrifugal governor 
is applicable for the automatic 
shifting of machine tool transmis- 
sions, protection of low speed mix- 
ers, dryers, and similar processing 
equipment, and sequencing of con 
veyors and automated systems. 
Unit, designated Co-Rater also pro- 
vides a method of automatically 
controlling drum speeds in com 
puters. It can detect one or many 
A single, or 
a high and low limit can be detect- 


| ed on each speed. Each individual 


speed detector operates on speed 
alone, independently of voltage, 
load, or other environmental {[ac- 
tors. It is frictionless in operation 
and provides a service life to 1,500,- 
000 cycles. Torq Engineered Prod- 
ucts Inc., Bedford, Ohio. 

Circle 455 on Page 19 


Indicating Transmitter 


Line of 
transmitters is suitable for pressure, 
flow, temperature, liquid level, dif- 
ferential pressure, and dew point 
measurements. Transmitter is avail- 
able with measuring elements in the 


pneumatic _ indicating 
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following ranges: Pressure, 0-10 
inches water to 0-80,000 psi; tem- 
perature, —450 to +1000 F (—270 
to +500C); flow, 0-1 to 0-400 
inches water; liquid level, open ves- 
sels 0-10 inches water minimum, 
closed vessels 0-20 inches water 
minimum; dew point, 50 to 165 F; 
output signal, 3-15 psi. With Model 
45 there is less than 1% per cent 
error for ambient temperature 
changes as great as 50F, regard- 
less of the variable measured. Over- 
all calibrated accuracy of the trans- 
mitter, including measurement and 
output signal, is within +!/ per 
cent. Foxboro Co., Foxboro, Mass. 
Circle 456 on Page 19 


Frequency Monitor 


Solid state frequency monitor pro- 
vides indication and control of phe- 
nomena associated with varying fre- 
quency. Related functions, such as 
time delays for opening or closing 
contacts and activating warning or 
control devices, can be incorporated 
in the monitor. Other applications 
include use as direct frequency sen- 
sors, over or under speed indicators, 
and controllers. Instrument will 
operate within a frequency range of 
400 cps to 10 ke at +1 per cent 
accuracy. It has an input supply 
voltage of 28 v dc, with a minimum 
input signal of 900 mv. Tempera- 
ture range is —55 to +125C. Voi- 
Shan Electronics, Dept. FM3, 13259 
Sherman Way, North Hollywood, 
Calif. 

Circle 457 on Page 19 


Insert Valves 


Cartridge type insert valves fit 
inside the pneumatic or hydraulic 
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devices (such as a cylinder or mani- 
fold) that they control. Type of 
models available include 1% and 1/4- 
inch sizes, for 2-way or 3-way serv- 
ice that are actuated manually, me- 
chanically, electrically, or by a pilot. 
Valves are quick-opening, positive 
dead-seal closing, and have built-in 
exhaust. They can be used for 
continuous cycling at speeds up to 
30,000 per hour. Humphrey Prod- 
ucts Div., General Gas Light Co., 
Kalamazoo, Mich. 

Circle 458 on Page 19 


—— 


Displacement Transducers 


Devices are capable of measuring 
linear displacement between 0.500 
and 2.000 inches with a frequency 
response from 0 to 10,000 cps, de- 
pendent on the measuring system. 
In operation, an electrical capacity 
is formed between an insulated ta- 
pered concentric cylinder of the 
transducer and the rod. An in- 
ductance is built into the body of 
the transducer to form a tuned radio 
frequency circuit. This circuit is 
link-coupled to an oscillator de- 
tector circuit. Small capacity 
changes between the rod and the 
tapered cylinder of the transducer 
body produce relatively large 
changes in the diode detector im- 
pedance. The voltage output of the 
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l,m) OFF THE SHELF eos 


300 DISTRIBUTORS STOCK RELAYS 


ADVANCE RELAYS 


FOR EXAMPLE: 
A COMPLETE LINE OF GENERAL PURPOSE (GH) 
RELAYS ARE AVAILABLE FROM STOCK 


These new Advance GH midget relays 
are engineered for high efficiency 
and low cost. A tremendous variety 
of applications permits countless 
uses. The small size of these midgets 
allows their installation in equipment 
where space is a problem. GH relays 
are available in three open Series — 
GHA (5 ampere rating), GHB (10 
ampere rating), GHS (5 ampere plate 
circuit type). Also in three dustite 
plastic enclosure Series—GHP (5 
ampere rating), GHH (10 ampere rat- 
ing), GHE (5 ampere plate circuit 
type). Enclosures are supplied with 
8-pin octal fer 1C and 2C, 11-pin 
for 3C. 

FOR GH SERIES DATA USE NUMBER BELOW 


a, ELGIN-ADVANCE RELAYS ELGIN NATIONAL WATCH CO. 
MAEM 2435 N. NAOMI ST. / BURBANK / CALIFORNIA 


ELGIN A— ELGIN A—ELGIN A—ELGIN A— ELGIN A—ELGIN A— ELGINA—ELGIN A ELGINA— 
—Y NI9T3——Y N19 13 ——¥ NID 13 —¥ NI913 ——® NI913 —¥ N19 13 —¥ NID 13 —Y NIST3 N93 
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STOP EQUIPMENT SAFELY 


with Wagner 


AIR POWERED or HYDRAULIC 
BRAKE SYSTEMS 


Wagner makes both air powered and hydraulic industrial 
braking systems that stop your equipment safely, easily, 
economically. 

WAGNER AIR POWERED BRAKING SYSTEMS use the 
same heavy-duty brakes that Wagner builds for hydraulically 
operated overhead crane brakes. Application is flexible . . . any 
number of brakes and control points may be used at reasonable 
distances from each other. 

WAGNER HYDRAULIC BRAKE SYSTEMS let you put the 
right braking system on your large or small cranes. Example: 
new 6” x 3” size brakes are perfect for floor-operated or small 
cab-operated cranes. 

Let your nearby Wagner Sales Engineer help you select the 
braking system best suited to your needs. Call him today. 


wi6to-4 


Wagner Electric @rporation 


6430 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


Circle 722 on Page 19 








be 


FOR THE 


SYSTEMS 


OF THE 
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CONVEYORS THAT COST 
SSR lee 


NEW Series E Belt Conveyors are pre-engi- 
neered with standard components so you can 
save money by installing them yourself. These 
components are also interchangeable with 
those in other Unibilt® conveyors further 
simplifying system installation. 





Exploded photo of UNIBILT® Series E Belt Conveyor 


UA aR 
LESS TO OPERATE 
CO 





NEW Series EP Live Roll Conveyors fea- 
ture automatically adjusted belt tension, 
eliminating the need for manual adjustment 
and conserving power. Unibilt assembly can 
easily be altered when handling requirements 
change. 





UNIBILT® Series EP Live Roli Conveyor 





UNIBILT® Conveyor System 


Write for Unibilt Bulletin 


CONVEYOR 


SPECIALTY CO. 





25 Newport Avenue, North Quincy, Mass. 
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detector provides an accurate meas- 
urement of the linear displacement 
of the moving object. Photocon Re- 
search Products, 421 N. Altadena 
Dr., Pasadena, Calif. 
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Pneumatic Controller 


Position-balance indicating con- 
troller (Model 624) is suitable for 
proportional control with | to 400 
per cent proportional band, and re- 
set control with 0.1 to 50 repeats 
per minute reset rate. It is appli- 
cable for control of pressure (full 
vacuum to 10,000 psi), temperature 
(—100 to 1000 F), flow and dif- 
ferential pressure (mercury and dry- 
type meter bodies), humidity (0 to 
100 per cent RH), and differential 
liquid level. The frequency response 
curve is flat to 400 cpm (propor- 
tional) and 325 cpm (proportional 
plus reset). The ambient tempera- 
ture stability is less than 0.1 per 
cent change in output pressure for 
90 F temperature change. Bristol 
Co., Waterbury, Conn. 

Circle 460 on Page 19 


Control Kit 


Control kit is adaptable to nu- 
merous electrical measurable vari- 
ables. Package consists of a continu- 
ous reading meter-relay and all the 
parts for assembling a control— 
transformer, load relay, capacitor, 
resistors, rectifiers, and terminal 
block. Control action of the con- 
tinuous reading meter-relay is di- 
rectly linked to the signal. In op- 
eration, an adjustable pointer sets 
the signal limit. When the indicat- 
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DeVilbiss spray guns apply 
almost anything that pours 
— automatically ! 


luing 
artons 





For applying adhesives, 
DeVilbiss automatic spray 
guns can be set to assure just 
the right coverage of carton 
flaps without waste. Guns are 
split second timed and syn- 
chronized for fully automatic 
packaging. This or similar 
automatic applications are 
ideally suited to the versatility 
and flexibility of DeVilbiss 
automatic guns. Call our near- 
est representative or write 
direct. The DeVilbiss Com- 
pany, Toledo 1, Ohio. Branch 
offices in principal cities. 


FOR TOTAL SERVICE, CALL 


TE 


N 
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ing pointer reaches set point, it trips 
a toggle contact on the adjustable 
pointer. Control action either be- 
gins or ends, depending on whether 
the signal is rising or falling. The 
moving pointer shows the signal at 
all times, even when it passes set 
point and energizes control action. 
Assembly Products Inc., Chester- 
land, Ohio. 

Circle 461 on Page 19 
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Pressure Switch 


Designed for use in fuel, hydrau- 
lic, pneumatic, or refrigeration ap- 
plications in temperatures ranging 
from 65 to 275F, lightweight 
pressure switch is available for op- 
eration at any fixed pressure be- 
tween 5 and 1000 psi. Adjustments 
of the operating point of the switch 
is accomplished by unlocking and 
turning the electrical receptacle. 
Contacts in the switch element are 
available as _ single-pole, double- 
throw, normally open; single-pole, 
single-throw, normally open; or 
single-pole, single-throw, normally 
closed. Contact ratings are, at 30 v 
de, 214% amp inductive or 5 amp re- 
sistive at 50,000 ft; at 125 or 250 v 
ac, 5 amp. Consolidated Controls 
Corp., Bethel, Conn. 

Circle 462 on Page 19 
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Baldor Motor spe- 
cially-designed for 
the Southwestern 
Engineering Co., 
Los Angeles. This 
motor, with eccen- 
tric weight on both 
ends of shaft, is 
the drive mechan- 
ism for their effi- 
cient SWECO Vibro- 
Screen Separator 


Another version of 
same motor de- 
signed by Baldor 
to fit a specific 
application. Result 
is a highly efficient 
power-plant that 
keeps equipment 
operating with a 
minimum of down. 
time. 





= , 


ict BALDOR’s ° 


unique engineering service 
design the one right motor 
for your equipment! 


To assure maximum efficiency from today’s highly complex 
and precision-built equipment, more than just a standard- 
type motor is needed to supply the power. It has to be de- 
signed and engineered to fit the specific application—not just 
adapted to the equipment. 


Baldor’s staff of extremely competent engineers has played 
an important part in helping many original equipment manu- 
facturers develop motors that are “tailor-made” for their 
particular requirements. 


This outstanding design and engineering service is yours with- 
out delay or obligation. Contact your local Baldor represen- 
tative or write direct. 





sLiig 


Electric Company 


Our 40th Year! 


Available 

in 4355 DuncanAve. « St.Louis 10, Mo. 

a Over 500 Authorized Seles & Service Distributors in U. S$. A. 

an 

Rerated District Offices Atlanta « Chicago « Cleveland « Dalias « Dayton 
Des Moines « Detroit « Litchfield, Conn « Los Angeles + Milwaukee 

NEMA Minneapolis « New York « Kansas City, Mo.« Oakland « Philadelphia 

Frames! Portland, Ore. « Syracuse 
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Stromberg-Carlson 


RELAYS 


POTEET 


... featuring new high-voltage 
types for test equipment or other 
high-voltage applications. 


THE insulation in the new relays 
withstands 1500 volts A.C.—three 
times normal. These high-voltage 
models are available in Types A, 
B and E. They are the latest addi- 
tions to the Stromberg-Carlson line 
of twin contact relays—all avail- 
able for immediate delivery. 

The following regular types are 
representative of our complete line: 

Type A: general-purpose relay 
with up to 20 Form “A” spring com- 
binations. This relay is excellent 
for switching operations. 

Type B: a gang-type relay with 
up to 60 Form “A” spring com- 
binations. 

Type BB: relay accommodates 
up to 100 Form “A” springs. 

Type C: two relays on the same 
frame. A “must” where space is at 
a premium. 

Type E: has the same character- 
istics as the Type A relay, plus uni- 
versal mounting arrangement. In- 
terchangeable with many other 
makes. 

Details on request. In Atlanta 
call TRinity 5-7467; Chicago: 
STATE 2-4235; Kansas City: HAr- 
RISON 1-6618; Rochester: HUBBARD 
2-2200; San Francisco: OXFrorp 
7-3630. Or write to Telecommuni- 
cation Division, 111 Carlson Road, 
Rochester 3, New York. 


STROMBERG -CARLSON 


A OlVISIiON OF 


GENERAL DYNAMICS 
LE RAS TL MERE SRT 
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Hydraulic Power Pump 


Capable of driving rams, jacks, 
and presses, line of hydraulic power 
pumps has a pumping capacity of 
150 cu in. per minute at pressures 
up to 150 psi and automatic change- 
over to 30 cu in. per minute up to 
10,000 psi. It is powered by a self- 
contained 34 hp, 115-230 v, ac sin- 
gle-phase, constant - speed (1725 
rpm) capacitor-type electric motor. 
Usable oil volume is 260 cu in. 
The motor can be started under 
load, while the ram is held in posi- 
tion under pressure. The pump is 
furnished with an outlet block hav- 
ing two pipe outlets for pressure 
take-off and return. Greenlee Tool 


Co., Rockford, Ill. 
Circle 463 on Page 19 


Crossbar Switch 


Suitable for video, audio, and sync 
switching, Model P can switch se- 
quentially or at random up to 120 
circuits. Individual magnets at each 
crosspoint make an electrical con- 
nection at the crosspoint, closing a 
circuit in one input and one output. 
Any circuit combination can be set 
up in any sequence with each cir- 
cuit having up to six poles. The 


switch terminals accept AMP 78 
taper tab connectors, connector 
plugs, or they can be soldered. Twin 
gold contacts carry 100 ma _ non- 
inductive load at 50 v de for 20 mil- 
lion operations. A normal life per 
crosspoint is said to be in excess of 
20 million operations without ad- 
justments. James Cunningham Son 
& Co. Inc., 104 Litchfield St., Roch- 
ester 8, N. Y. 
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Punched Card Reader 


Static card reader uses a stand- 
ard IBM card to program operating, 
manufacturing, or blending cycles. 
The cards can be prepared on re- 
ceipt of order and after the process- 
ing operation, forwarded to account- 
ing department for record purposes. 
In operation, the card is inserted 
and remains in one fixed position, 
reading all 960 holes (80 columns 
of 12 holes each) simultaneously. 
Applications include: Power convert- 
ing, power actuating, sensing, reg- 
ulating, communicating, program- 
ming, computing, data converting, 
data storing, and data presenting. 
Richardson Scale Co., Clifton, N. J. 

Circle 465 on Page 19 


Wireways & Fittings 


Line of flanged hinged-latched- 
cover wireways includes: T fittings 
and pull boxes, cross pull boxes; 
junction boxes; standard or adjust- 
able nipples and telescope fittings 
for making odd length connections; 
trough collars for adding flanges to 
cut wireways; reducing bushings to 
permit mid-run reductions in wire- 
way sizes, closing plates for sealing 
openings; plus drop hangers, brack- 
et hangers, and collar gaskets. All 
units are fabricated of heavy gauge 
sheet steel with flanges seam welded 
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to the ends of each section to pro- 
vide a liquid-tight seal. The wire- 
ways and fittings are available in 
four sizes, in lengths from | to 5 feet. 
Keystone Mfg. Co., 23328 Sherwood 
Rd., Warren, Mich. 

Circle 466 on Page 19 


Elapsed Time Controller 


Instrument, when installed in the 
circuit of a batch type operation, 
will provide timed automatic regu- 
lation of either temperature or pres- 
sure. Model 7003 is furnished in 
types covering the complete range 
of Bourdon tube type temperature 
and pressure instruments. Charts 
and ranges are available as low as 

100 F or 30 inches of mercury 
vacuum and as high as 1000F or 
7500 psig. A 12-inch circular chart 
is used to record all data. Either 
one or two pens are employed and 
timing is deferred until the pen 
approaches the control point. 

In operation, the controller is ac- 
tivated by an external Start button 
and a red signal light indicates the 
start of the process. As the meas- 
ured variable approaches the con- 
trol point, the timed phase of the 
cycle begins, lighting a green sig- 
nal light. When the preset timed 
period has elapsed, both lights go 
out, the controller automatically 
shuts down, and the timer resets and 
is ready for a repeat cycle. Time 
ranges available include: 60 min- 
utes, 5 hours, 12 hours, or 24 hours; 
minimum setting of each timer is 
equal to 4 per cent of its range. 
Weston Instruments Div., Daystrom 
Inc., 614 Frelinghuysen Ave., New- 
ark 12, N. J. 
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POST ELECTRONIC PRODUCTS 


Keeps tabs on 
hourly production 


and count ... too! 


MODEL P2 RM 


The Post P2 RM is a preset electronic counter which also indicates hourly 
production rate on a two-scale rate meter. By using this dependable com- 
ponent in conjunction with sheet fed machines, conveyor lines, small parts 
manufacturing, etc., you have the benefit of “batch” counting desired quanti- 
ties. At the same time you'll be able to keep tabs on your production flow. A 
visual totalizer indicates unit or total batch counts 


POST nT MIL 


Division of Reid Brothers Company, inc. 
12 LOTHROP ST BEVERLY, MASS 
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PRODUCTION ¢ EFFICIENCY * SAVINGS 


Multi-Spindie Boring 

Single and Multi-Spindie Honing 

Straight Line Muilti-Drilling 

Adjustable Spindie Drilling 

Vertical and Way-Type Fixed Center 
Drilling, Boring and Tapping 

Special Multiple Operation Machine Toois 


MOLINE TOOL COMPANY 
100 20TH STREET + MOLINE, ILLINOIS 
REPRESENTATIVES IN PRINCIPAL CITIES 


Over 55 years ot 
Machine Tool 
Engineering ex- 
perience is at 
yourservice 
Tell us your par- 
ticular problem 


Tr Pr TL ed 

designed Pa) : 

Machine Tool for sue 
ee 


Circle 728 on Page 19 





SELECT FROM SCHRADER'S FULL LINES... 


...10 IMPROVE 
PERFORMANCE 
OF ANY 
OPERATION 


...10 UPGRADE 
PRODUCTION 


Schrader’s complete line of air valves allow you a freer hand 
in planning air circuits for your applications. Besides almost 
unlimited choice of size, style and actuation method, you get 
these extras in every Schrader valve you buy: 


e All parts are designed for maximum air flow, longest 
service life; simplicity of replacement; interchangeability. 


e Schrader Valves feature tough, practical design, precision 
construction, and are individually tested to full ratings. 


® 


edivisionof SCOVILL 
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SUB-BASE available 
in single solenoid, 
4-way; double 
solenoid, 4-way. 


STANDARD BASE 
available in single 
solenoid, 3-way; 
single solenoid, 
4-way; double 
solenoid, 4-way. 


New JIC Solenoid Valves are compact, rugged, fast-and-easy to install. Roomy 
junction boxes fit space requirements with 90° rotation. Can be operated in 
case of current failure, by hand. Safe, recessed override button prevents acci- 
dental operation. Electrical system completely sealed against dust, oil. 


e Performance has been proved by years of use in hundreds 
of plants. All Schrader Valves can operate with Schrader 
(JIC) Square End Cylinders perfectly. 


Use the full Schrader line to do your air control selecting. 
Your Schrader distributor can help you pinpoint what you 
need. For more data write: 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
472 Vanderbilt Avenue, Brooklyn 38, N. Y. 


QUALITY AIR CONTROL PRODUCTS 
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catalogs 


and literature 


Latest automation information. 


Tension Controls 


Web Controls Corp., 318 Briarcliffe Rd., 
West Englewood, N. ].—6 page pamphlet 
—Bulletin describes tension and torque 
controls for webs and filaments and gen- 
eral motion and servo motor controls. The 
automatic tension control units described 
provide instantaneous response and ad 
justment for the control of webs and 
filaments on winding or unwinding equip 
ment. The torque control unit is designed 
for spooling, remote actuation, servo con 
trol, speed, and process control. 


Circle 468 on Page 19 
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Sheeting Equipment 

Automation Div., F. ]. Littell Machine 
Co., 4101 N. Ravenswood Ave., Chicago 
13, I1lL—12 page booklet—Line of sheeting 
equipment covered in Bulletin G-10 can 
convert large coils into flat blanks. It 
can handle steel stock as thick as 0.020 
inch as well as material as thin as 0.0055 
inch. Individual units in the sheeting line 
described include: Sorters and_stackers, 
roll feed and cut-off machine, operator’s 
console, inspection section, straightening 
machine, and spindle reel and coil loading 
Car. 
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Air and Lift Tables 


Clark-Aiken Co., Lee, Mass—4 page 
pamphlet—Air tables to move loads and 
hydraulic tables to lift loads are outlined 
in pamphlet. They are applicable in the 
handling of paper, film, foil, and board 
packs. Schematic drawings show installa- 
tions using both types of tables. Notes 
are also given on finishing room equip- 
ment such as roll stands, cutters, and pilers. 

Circle 470 on Page 19 


Worm Gear Speed Reducers 


Link-Belt Co., Dept. PR, Prudential 
Plaza, Chicago 1, Ill—66 page catalog— 
Line of fan-cooled worm gear speed re- 
ducers is described in Book 2824. Data 
are given on 25 types and over 135 sizes 
in ratios ranging from 5:1 to 3600:1, with 
torque ratings up to 135,000 Ib-in., and 
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horsepower ratings up to 150. Thermal 
input and mechanical output corques are 
shown for every speed and ratio for each 
reducer size. Rating tables are arranged 
according to speed as compared to ratio. 
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Snap-Lock Limit Switch 


National Acme Co., 170 E. 13lst St., 
Cleveland 8, Ohio—|6 page _ booklet 
Subject of Bulletin EC-SL260 is a snap 
lock limit switch (Model SL-2) that has 
a 67 degree over-travel, 90 degree bypass, 
and 180 dgree total operating arc. De 
tails are given on the workings of the 
snap-lock mechanism and the actuating 
cam mechanism. Dimensional drawings 
show the specifications, and other sketches 
show the various operating levers avail 
able. 

Circle 472 on Page 19 


Welder Transformers 
Taylor Winfield Corp., Warren, Ohio- 


20 page booklet—Transformers, the heart 
of resistance welding machines, are dis 
cussed in Bulletin SP-23. Points covered 
include: Construction techniques, trans- 
former rating and load demand, mag- 
netizing and load transients. Formulae 
are given for calculating kva loading at 
various duty cycles, with consideration of 
series parallel windings and eight step 
windings. Illustrations show the _trans- 
former under construction. 
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Recording Instrument 


Leeds & Northrup Co., 4934 Stenton 
Ave., Philadelphia 44, Pa—4 page pam 
phlet—Data sheet NY2(1) entitled “Speed- 
omax H Range Conversion” provides a 
guide to selecting the necessary com- 
ponents (scale, chart, and circuit panel) 
to change the range of any standard 
Speedomax H instrument. A master table 
lists the basic items required to change 
the range for the same type of primary 
element or from one type of primary ele- 
ment to another. 

Circle 474 on Page 19 


For copies use card on page 19. 


Vacuum Filter 


Commercial Filters Corp., 2 Main St., 
Melrose 76, Mass—4 page pamphlet—Sub 
ject of Bulletin DP-114 is Filter-Matic, 
an automatic self-cleaning vacuum filter, 
applicable in functions where heavy con 
tamination in liquid-solid separation pre 
sents a problem. Features are pointed 
out, and schematic diagrams show the 
filtering and the backwash cycles of the 
unit which can handle flow rates up to 
1000 gpm. 

Circle 475 on Page 19 


Gas Chromatographs 


Process Instruments Div., Beckman In 
struments Inc., 2500 Fullerton Rd., Fuller 
ton, Calif —12 page booklet—Industrial gas 
chromatographs, used for stream analysis 
in chemical plants, refineries, and other 
process industries, are described in Bulle- 
tin GC-4018. Principle of operation is 
explained, and construction and perform 
ance features are noted. Also included 
are flow diagrams of the analyzer, of a 
typical plant installation, and of a tem 
perature control system. 
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Conductor Bar Systems 


Cleveland Tramrail Div., Cleveland 
Crane & Engineering Co., Wickliffe, Ohio 
—4 page pamphlet—Conductor bars de 
scribed in Bulletin 2016-D provide safe 
electrification on overhead materials han 
dling equipment, preventing workers from 
coming in accidental contact with power 
bars. Construction details are given and 
the safety features explained. [Illustrations 
show the different types of conductor bars 
available. 

Circle 477 on Page 19 


Form Grinder 


Sheffield Corp., Dayton 1, Ohio—10 page 
bulletin—Subject of Bulletin FG-181-260 is 
a machine for grinding annular forms and 
grooves in workpieces up to 10 inches in 
diameter and 24 inches between centers. 
Model 181 is available with automatic 
part handling, size control and gaging, as 
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well as wheel compensation and dressing. 
Details are given on the Crushtrue grind- 
ing wheel dressing process which grinds 
multiple diameters, or forms up to 4 
inches wide, in one operation with single 
or multiple wheels. 
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Ladle Additions Feeder 


Equipment Div., Blaw-Knox Co., Box 
1198, 300 Sixth Ave., Pittsburgh 30, Pa— 
8 page bulletin—Subject of Bulletin 2578 
is a ladle additions feeder, an apparatus 
for adding solid materials to molten metal 
as the metal is poured into a ladle. It 
is a device made up of a feeder hopper 
with a feeder pan below, a means for 
vibrating the feeder pan, and a discharge 
chute. The three-step process of loading, 
positioning, and controlled feeding used 
with the units is explained. Details are 
given on the types of feeders and mount- 
ings available. Vibrating and weighing 
controls are also reviewed, 

Circle 479 on Page 19 


Lifts and Lift Tables 


American Mfg. Co. Inc., 2119 Pacific 
Ave., Tacoma, Wash.—8 page bulletin— 
Line of hydraulic scissor lifts and panto- 
graph lift tables are covered in Bulletin 
AMC-1300. Lifts are available in capacity 
ranges from 1000 to 24,000 Ib, with travels 
of 24 to 60 inches. The standard fea- 
tures and safety features are pointed out, 
and notes are given on optional equip- 
ment 
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Pendent Switches 


Electrical Products Div., Joy Mfg. Co., 
1201 Macklind Ave., St. Louis 10, Mo.— 
8 page bulletin—Rubber-encased pendent 
switches for electric hoist control are de- 
scribed in Bulletin 79. Front, back, and 
an interior view of the station show the 
switch well, water seals, and the limit 
switches in proper position. Safety and 
maintenance features are brought out, and 
data are also given on toggle and other 
types of molded-to-cable switches. 
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Welding Process Equipment 


Air Reduction Sales Co., 
duction Co. Inc., 150 E. 42nd St., New 
York 17, N. Y—24 page catalog—Auto- 
matic, semi-automatic, and manual tung- 
sten-inert-gas welding process equipment 
is described in Catalog ADC 709G. Data 
are given on accessory equipment, tung- 
sten electrodes, and filler wires used in 
conjunction with this welding process. De- 
tails are also included on two automatic 
heads for long run production applications. 
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Div., Air Re 


Dust Control 


Dracco Div., Fuller Co., Harvard Ave 
& E. 116th St., Cleveland 5, Ohio—12 
page booklet—Booklet 806 entitled “Free- 
dom from Hot, Corrosive Dust with Glass- 
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Bag Filters” is a report which describes 
how glass-bag filters are applicable in 
cleaning hot, corrosive gases in three 
plants representative of the cement and 
metallurgical industries. Temperature of 
gases filtered in one of the installations 
reaches 550 F, just 50F under the maxi- 
mum temperature capacity of the filters. 
Notes are given on two methods of clean- 
ing glass fabric bags. 

Circle 483 on Page 19 


Recorders 


U. S. Gauge Div., American Machine & 
Metals Inc., Sellersville, Pa—8 page bul- 
letin—Line of temperature and pressure 
recorders is described in Catalog 800. Tem- 
perature elements described include the 
following types of actuation: Mercury, 
vapor pressure, gas pressure, and organic 
liquid. Photos show mechanical construc- 
tion features such as movement, pen arm, 
pens, chart drives, access plates, and a 
bellows element in position in the re- 
corder. Diagrams show case dimensions 
and details of pressure and temperature 
connections. 
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Phenolic Molding Materials 


Union Carbide Plastics Co., 30 East 
42nd St., New York 17, N. Y.—6 page 
pamphlet—Bulletin 40 is a report cover- 
ing two Bakelite Brand phenolic mold- 
ing materials.) BMM-7001 is a dust and 
fines free material designed for fast, 
powder automatic molding, either cold 
or R.F. preheated: BMM-7002 is supplied 
in Stokes granulation for plunger molding 
with high frequency preheat. The maxi- 
mum preform temperature of both ma- 
terials is about 295F. Tables list physical 
properties, and graphs show minimum 
cure plunger mold, preheating rate, and 
range of plunger mold fill out. 
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Motion Indicator 


Bin-Dicator Co., 13946 Kercheval Ave., 
Detroit 15, Mich—4 page pamphlet—Sub- 
ject of Bulletin RG-21 is Roto-Guard, a 
positive motion indicator safety mechanism 
designed to convert rotary motion into 
an electrical signal. The signal impulse 
is then used to energize an alarm system 
or to operate control switches automatical- 
ly. Sketches show how the control is 
used in applications in the process in- 
dustry 
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Data Printing 


Teletype Corp., Dept. SP-9, 4100 Ful- 
lerton Ave., Chicago 39, Ill—20 page 
booklet—Data are contained in booklet 
on stunt box control device designed for 
use with company’s Model 28 Teletype 
page printers and automatic send-receive 
sets. Some of the functions of the stunt 
box described in the booklet include: Me- 
chanically initiating internal functions 
within the typing unit of the page printer 
set, electrically controlling functions within 
the page printer set, and electrically con- 
trolling external equipment. 

Circle 487 on Page 19 
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Temperature Controls 


Assembly Products Inc., Chesteriand, 
Ohio—12 page booklet—Control packages, 
designed to provide accurate temperature 
control for kilns, ovens, furnaces, and 
general industrial processes, are described 
in Bulletin 108. Data are given on three 
basic types of thermocouple-actuated Sim- 
plytrols, including a proportioning model 
that is capable of holding temperature to 
+1F of set point. Ordering instructions 
are given, as are notes on the accessory 
equipment. 
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Conveyor-Scale Systems 


Weighing & Control Components Inc., 
773 E. County Line Rd., Hatboro 10, Pa. 
—4 page pamphlet—Details are given in 
Bulletin 60 on the use of conveyor-scale 
systems for flow-rate control and _ total 
through-put measurement of bulk mate- 
rials. It discusses the systems that are 
used in conjunction with flat-bed or 
trough-type conveyor-line systems, fixed or 
variable speed, to provide in-motion 
weight measurement. Another point cov- 
ered is the application of conveyor-scale 
systems to a variety of control functions 
in processing and formulating operations, 
including ingredient proportioning. 

Circle 489 on Page 19 


. . . 
Electrical Signaling Equipment 
Sperti Faraday Inc., Adrian, Mich.—88 
page catalog—Data are contained in Cata- 
log 160 on line of air and electric signal 
equipment used for fire, burglar, and gen- 
eral alarm; for starting-dismissal signal- 
ing; as trouble indicators; for code paging; 
and for scheduling. Included in the line 
of equipment are light duty signals such 
as bells and buzzers and heavy duty sig- 
nals such as horns, trumpets, chimes, and 
sirens. Visual indication signals such as 
annunciators are also covered. Notes are 
given on the two available types: Gravity 
drop or lamp style. 
Circle 490 on Page 19 


Electronic Transformers 


Triad Transformer Corp., 4055 Redwood 
Ave., Venice, Calif—36 page catalog— 
Data are contained in Catalog TR-61 
on line of electronic transformers that are 
applicable for audio, pulse, and transistor 
use. Included in the line are low-level 
audio transformers, isolation transformers, 
combined plate and filament transformers, 
filter reactors, audio transistor transform- 
ers, toroids, pulse transformers, geoformers, 
instrument power supply _ transformers, 
stepdown autoformers, chokes, and fila- 
ment transformers. 
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Tape Controlled Machinery 


Lahr Machine & Tool Corp., 3400 Ma- 
plewood Ave., Toledo 10, Ohio—4 page 
pamphlet—Four tape-controlled drilling 
machines are outlined. This includes a 
heavy-duty single column turret drilling 
machine; a six-spindle planer-type turret 
drilling machine, a planer-type vertical 
drilling machine with automatic tool 
changer; and a quill-type drilling machine 
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with twin tilting tables. Dimensional dia- 
grams on the units are included. 
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Thin-Sectioned Ball Bearings 


Kaydon Engineering Corp., McCracken 
St., Muskegon, Mich.—28 page catalog— 
Methods are described in Bulletin S-1i2R 
for applying thin-sectioned large bore ball 
bearings to equipment ranging in size 
from wire twisting machines to paper- 
making machine press rolls. Data are 
given on 90 sizes in six series of bearings. 
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mounts, and clutches. 
Circle 493 on Page 19 


Heating and Cooling Controls 


Powers Regulator Co., 3434 Oakton St., 
Skokie, Ill—46 page catalog—Data are 
given on automatic heating and cooling 
controls. Application drawings show con- 
trol for domestic hot water heaters, fuel 
oil heaters, heat exchangers for cooling, in- 
stantaneous heat exchangers, jacket water 
cooling, storage heaters, and two tempera- 
ture hot water systems. Descriptions of 
the control operation are given. 

Circle 494 on Page 19 


Electronic Computer System 
Computer Dept., General Electric Co., 


13430 N. Black Canyon Highway, Phoenix, 
Ariz—1l2 page booklet—Electronic data Ss CRAP 


processing computer system, described in 


Bulletin CPB-81P, employs magnetic char- 
acter recognition, building-block design, AUTOMATICALLY 
and complete transistorization. It is ex- 
plained how the system is advantageous 


to both large and small organizations. 
Services of the GE Computer Dept. are AND CONTINUOUSLY! 
also listed. 
Circle 495 on Page 19 
When continuous high-speed metal working operations mean the 
difference of profit or loss . . . the May-Fran CHIP-TOTE stands 
Digital Instruments ready to remove scrap efficiently and automatically. 


Non-Linear Systems Inc., Del Mar, Calif In the photograph above, the HILL-DRILL (a product of Walter 
—20 page booklet—Transistorized digital P. Hill Inc.) is shown equipped with a May-Fran CHIP-TOTE. 
voltmeters, ratiometers, and ohmmeters are This accessory unit was fabricated into the machine prior to de- 
described in Bulletin 20-1. This includes livery to customer. Every day, more and more machine tool manu- 
ic a Se = couiieinan facturers are specifying the CHIP-TOTE to provide their automatic 
: caliaetiamuadion o. measuring i. voltage machines with virtually unlimited production without need for shut- 
and voltage ratio; and a ratiometer for down for scrap removal. 


measuring de voltage only. Principle of CHIP-TOTE scrap handling units are available for attachment to 
operation is explained, as is the conversion 


oc end tow-levdl de ehesensements. almost every kind and type of machine tool in use today. They are 
Wiring diagrams and diagrams for out- assembled from mass-produced component parts to meet a wide 
put-input connections are given. range of varying specifications. 
Circle 496 on Page 19 If you have a scrap handling 
problem involving wet or dry 
chips turning or borings, write 


ie all ° ° today for your copy of MF-640 

Injection Molding Machines which describes the CHIP-TOTE 
Hydraulic Press Mfg. Co., Div., Koehring in detail. 

Co., Mount Gilead, Ohio—6 page pamphlet 

—Data are given in Bulletin 5831 on pre- 

plasticizing injection molding machines up 


to 300-ounces capacity with 1500-tons 
clamping pressure. A new design concept = 
in preplasticizing of plastics material in 


injection molding is discussed, and illus- 


trations of machines and parts being ENGINEERING, INC. 


molded are shown. 
Circle 497 on Page 19 1761 Clarkstone Rd + Cleveland, Ohio 
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LIVERNOIS 


TRANSFER UNIT 
is the Automation with LIVERNOIS 


Standard Transfer Units are 
right move easily incorporated in new de- 
signs to fit large or small presses. 
in your _ Move any part, any distance 
vertically or horizontally. 
Ta 
Die changeover is Med : 
quickly made. Eco- Pog ey 
nomical even for 
low volume pro- 


. rr 
toa 
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duction on new or 
} 


eT fl 
> f 1 
existing equip- Pek ts 
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ment. a a P.. 
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Press application of small 3-station 
line transfer unit shown. 


Standard unit powered by hydraulic 
or air cylinder is mounted ver- 
tically for “Walking Beam.” 
Mounted on its side, it’s a 
“Shuttle Type” part trans- 

fer unit. 


Thereisa LIVER- 
NOIS Transfer 
Unit available for 
most applications 


eee / 
a 


Patented—with 
other Patents 
Pending 


Large cup trimming shows the 
“BUILDING BLOCK” arrangement 
using hydraulic power. 

Write for 8 page illustrated brochure. 
Or, call Detroit Code 313 CR 8-0200. 


LIVERNOIS ENGINEERING CO. 


The Moving Engineers of Automation 
25200 Trowbridge @ Dearborn, Michigan 
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LITTELL 


COIL STOCK 
STRAIGHTENERS 


i j Model 208 for 
The trim look of these Littell oat chaahs oat 


Straighteners is widely parts to 8” 
copied, but not their performance! Oe aa 
They take the curve out of coil stock 

with efficiency that only Littell 

engineering experience 

can assure. 

Straighteners shown handle 

stock .010” to .125” thick, up 

to 12” wide. Variable speed 

drives. Electric Clutch and 

Brake Models. Hydraulic 


Drive models. Models 308 and 
312 for stock : 
Write for 18" to ‘Oos" 


Catalog ‘'C”’ 


Today’s order 
ships tomorrow! 


SERVING USERS 
OF COIL STOCK 


; Detroit Model 412 for 

Branches: Cleveland stock up to 12” 

wide, .040” to 

4105 N. RAVENSWOOD AVE., CHICAGO 13, ILL. .125” thick. 
Circle 732 on Page 19 


CIRCLE SEAL 9500 SERIES 
MINIATURE LEAKPROOF 
SHUTOFF VALVE 


LEAKPROOFMANSHIP...a word not found in Webster's 
but coined to convey our philosophy (and we live up to it, 
too) of perfect leakproof sealing. Not merely braggadocio but 
an operational certainty. It is said that the very best things 
come in small packages and this is especially true of the Circle 
Seal 9500 Series Valves. Miniaturized at no sacrifice in quality, 
these valves operate from 0-2000 psi while maintaining all the 
features that have made the name CIRCLE SEAL synony- 
mous with valve quality. 

Leakproof in vacuum or pressure service 

Straight through flow 

Positive position indication 

Provides accurate metering 

Effortless opening and closing 


“O” Ring seals virtually eliminate wear 
Convenient 90° “T” handle 


mere) CIRCLE SEAL PRODUCTS COMPANY, INC. 


® Sear 2181 East Foothill Boulevard * Pasadena, California 


valves 
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ORDER SORTING AUTOMATED 


BY R. L. SPEAKER 


President 
Speaker Sortation Systems Inc. 
Milwaukee, Wis 


A NEW piece of equipment has been developed to 
fill the need for automatic sorting of packages in large 
distribution centers. This equipment was designed 
for and is installed in a general merchandise mail order 
distribution center. However, the principle should be 
applicable wherever large scale sorting problems are en- 
countered such as in post offices, railway baggage ter- 
minals, airline terminals, transfer warehouses, military 
supply depots, equipment supply depots, and manu- 
facturing operations involving supply of components 
to various assembly points. 

Most large mail order houses operate on what is 
called the bulk picking principle. This principle is 
based on the fact that by grouping orders into large 
combinations the picking density is increased, thus 
cutting down on the number of personnel required to 
pick all the items for these orders, It has been found 
economical to add a large number of people to sort 
these grouped orders into individual orders because an 
even larger number of people can be eliminated in the 
picking area. With the new sortation equipment we 
are able to retain the efficiency in the picking depart- 
ment without adding additional personnel for sorting. 

In the operation at General Merchandise Co. in 
Milwaukee, orders are prepared by an IBM 650 com- 
puter in groups of 400 orders. A group of orders is 


Operator is shown at one of 
four keyboard stations used to 
control four automatic sorting 
lines in a mail order house in- 
stallation. Coded units of 
merchandise pass the operator 
on tiltable trays and are auto- 
matically dumped into order 
tote pans key selected by the 
operator 
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abstracts 


processed every fifteen minutes at the peak period of 
the year. Picking tickets are arranged in stock number 
sequence and forwarded to the stock pickers for each 
group of 400 orders. Each stock picker selects mer- 
chandise from a relatively small bin area, He at- 
taches a picking ticket to each item of merchandise 
to indicate the ultimate individual order and makes a 
simple primary 4-way sort by loading the packages on 
one of four picking belts. Each belt thus receives mer- 
chandise for 100 of the orders in each group. 

These belts carry the merchandise to the sorting 
conveyors for sorting directly into individual orders. 
The sorting installation consists of two rectangular loops 
with each short end of the loops having a loading point, 
thereby providing four loading points. Each of the four 
picking belts delivers merchandise to one of the loading 
points. Each loading point, therefore, handles all the 
packages for 100 orders at a time. 

Each sorting loop is essentially an elongated carrou- 
sel chain conveyor consisting of a free hanging chain 
driven at one end of the loop by a large diameter drive 
sprocket and pulling a series of 4-wheeled carriages 
along a track. The chain is attached to the carriages 
by pins which permit the chain to hang suspended un- 
der the carriages, engaging nothing except the teeth 
of the drive sprocket and the take-up sheave at the 
far end. ‘This construction permits very high speeds 
to be achieved without mechanical difficulties. Speed 
is only limited by the velocity capacity of the carriage 
wheels, and speeds up to 300 to 500 fpm are practical 
if necessary. 

The top of each carriage is a slightly dished hori- 





zontal tray surface of a size suitable for the range of 
commodities being handled. ‘This tray is normally 
locked in a horizontal position as the carriage travels 
down the conveyor, but is arranged so that it can be 
unlocked and tilted at right angles to the direction of 
travel when desired. This unlocking and tilting is per- 
formed by lever arms which are normally retracted out 
of the path of the carriage, but one of them is brought 
into the path of the carriage upon a signal from the 
electronic memory device whenever tilting of the tray 
at a predetermined point is required. The locking and 
tilting mechanism of this tray is arranged to selectively 
tilt to either side. 

As the units of merchandise arrive on a belt from 
the picking areas, they are manually loaded one pack- 
age per tray on the sorting conveyor in such a man- 
ner that the order number on the picking ticket is vis- 
ible to a coding operator, As these packages pass the 
operator at a rate of 60 per minute, she reads the 4- 
digit typewritten number and inserts it into her key- 
board. These packages are traveling past her at a speed 
of 180 fpm and she is able to read this 4-digit typewrit- 
ten number without difficulty. These girls work 
hours on, 2 hours off, and during the off periods are 
doing other clerical work in the accounting department. 

The 4-digit number inserted into the keyboard is 
immediately transferred to a primary thyratron mem- 
ory section in the controller. It is momentarily held 
there until triggered at an exact instant into a secondary 
neon storage area of the controller. This arrange- 
ment permits the operator to key in the number at 


any instant during the second that the tray is passing 
her but still provides an exact starting time for the 
tray so that the controller can measure the travel of 
the tray to its destination point very accurately. 

As this would indicate, the controller is based on 
the impulse analog theory. An analog mechanism in 
the controller, driven at a speed corresponding with the 
conveyor speed, keeps track of the progress of each tray 
and matches this progress with the destination informa- 
tion which is stored in the memory unit from the key- 
board. When the information from the keyboard 
matches the location of the tray, an impulse is sent 
from the controller to the solenoid actuating the tilting 
mechanism at that point and causing the tray to dump 
its package. The empty trays are later returned to the 
horizontal locked position by a simple mechanical 
cam. 

To sort 100 orders on each leg of the loop, 102 empty 
tote pans are moved into position along one side of 
this leg. These tote pans are stored in an overhead con- 
veyor storage area and are moved into position and out 
of position by means of power conveyors. The tote pans 
are each 36 inches long and butt against each other. 
Consequently, each leg of the loop is approximately 
350 feet long including loading areas and sprockets. 

There is an identical row of 102 tote pans located on 
the opposite side of the leg of the loop. Here is where 
the double tilting principle comes into operation. Dur- 
ing a first 15-minute period in which 100 orders are 
being sorted on one leg of the loop, all of the trays 
dump packages into the tote pans on one side of the leg. 


fal = can A VIBRATING CONVEYOR 
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.. every need 


60-2932 Clinton Ave., Cleveland 13, Ohio 


Circle 734 on Page 19 


AUTOMATION—June 1960 





At the end of this period these orders are completed. 
Within 30 seconds the system is ready to begin proc- 
essing a second group of 100 orders by reversing a 
switch on the controller. All of the pans begin to dump 
to the opposite side into the empty tote pans arranged 
there. 

Meanwhile, tote pans filled in the first period begin 
to move out of the sorting area on conveyors, and a new 
set of empty tote pans is moved in to take their place. 
These pans then are ready to receive merchandise for 
the third period a few minutes later. This flexibility 
permits a high degree of productivity from the equip- 
ment. If a cycling procedure of this nature were not 
required the controller could be arranged to permit 
discharge of any tray to either side, thus giving twice 
the number of sorts for a given length of conveyor, or 
conversely, half the length of conveyor for the same 
number of sorts. 

Each row of pans contains two error dump pans in 
addition to 100 order pans. The first pan in the row 
collects items which were incorrectly keyed or not 
keyed at all. The last pan in the row collects any 
packages which might not have dropped correctly for 
reasons of malfunction of the equipment. 


From a talk presented at a meeting of the Association 
of Professional Materials Handling Consultants, Cleve- 
land, January, 1960. 


AUTOMATION— 
CONCEPT AND OBSTACLES 


By H. A. STRICKLAND Jr 


Vice President and General Manager 
Industrial Electronics Div 

General Electric Co 

New York, N. Y 


IF PROPER and intelligent effort is put forth, I believe 
the advance of automation is inevitable because it is 
one of the potent and available tools which can spur 
the economies of our Western nations and thereby 
help us in our struggle to keep the world free. We 
cannot afford to haggle over whether we will or will 
not use any tool which is compatible with our free en- 
terprise system and which may well be a deciding fac- 
tor in the East-West economic duel. We in the United 
States no longer have the choice of weapons; we must 
exploit all the weapons in our economic arsenal. 
Perhaps we should say that: “Automation is the con- 
cept of organizing and utilizing energy, machine ele- 
ments, and information handling and control tech- 
niques to accomplish physical and mental work with 
less human effort; and to extend human capabilities.” 
Automation, then, is a concept; it is not a product 
(although: products are employed in its implementa- 
tion). In the United States, automation has been a 
significant factor in our economic growth and in the 
attainment of high personal living standards. In fact, 
our recent concern over the completion of the Soviet 
Union, Western Europe, and Japan stems largely from 
the narrowing automation gap between them and us. 
They have recognized and are applying automation 
techniques as rapidly as possible, and the resulting 
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CERTAINLY! Your choice of mounting styles @ 7 bore sizes to 6” 
@ Built to JIC recommendations @ Standardized mounting 
dimensions. 


WANT TO SMILE AGAIN! 


FOR DETAILS OF THESE AND MANY OTHER 
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DESIGN 
TIMING 
RELIABILITY 
INTO 
YOUR 
CIRCUITS 


specify... 


NEW MINIATURE AGASTAT” 


time | delay / relays 


® Recycling virtually instantaneous—less than .020 seconds 
® Unaffected by Voltage fluctuations (from 18 to 32 volts DC) 
® Repeat Accuracy +5% 


This new AGASTAT meets the environmental requirements of MIL-E- 
5272A. Built to withstand the rugged conditions of missile and aircraft 
applications. Lightweight—less than 15 ounces. Space saving—45” 
tall... 1'%6" wide... 114” deep. Adjustable, with time delays from 
030 to 120 seconds. Choice of operation for energizing or de-energiz- 
ing. For complete specifications, write Dept. A37-623. 


(4 


AGASTAT TIMING INSTRUMENTS 


ELASTIC STOP NUT CORPORATION OF AMERICA 
1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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PRODUCTION 
PIECE 


JATO 
FIXTURE 


AIRLINE 
WITH NORMAL 
80 LB. PRESSURE 


PRODUCTION SPEED-UP 
PROBLEM? 


A Union Jato Airborne Fixture Table 
can solve it with ease! 


With a thumb and forefinger an operator can accurately 
position heavy work pieces while using the other hand to 
actuate the machine. A single rectangular 8” x 18” table 
such as used in photo 

above floats 2,880 Ibs. For ne 


complete information on sommes ee cemmmnennees 
other types and special rr Sem 
applications write to... e at 
Rotary table 58” dia. 
floats 50,000 Ibs. 


UNION MANUFACTURING DIVISION 
UNION MANUFACTURING COMPANY 


292 CHURCH ST., NEW BRITAIN, CONN. 
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impact is already evident. 

Automation has contributed to our economic growth 
not only through increasing output, but by making 
possible whole new industries. Without automation 
such new industries as atomic power and rocketry 
would not exist since speeds, temperatures, and hazards 
involved are too extreme for human capabilities. Auto- 
mation, then, has not only provided us with a greater 
output of traditional goods and services, but has made 
it possible for us to have goods and services we could 
not otherwise have. 

The new aspect of the automation concept lies 
largely in its ability to acquire and handle information 
rapidly and cheaply. We have moved the decimal point 
several places to the left in the cost of applying pro- 
grammed logic and in communicating. We have sub- 
stantially increased servo and sensor competences. 

These new aspects of information handling concepts 
and tools, in theory, now enable us to totally integrate 
mechanization. We can now harness measurement to 
automatic control devices and to the complex logic of 
computers and thence to mechanical muscles of power 
driven machinery. Or, we can harness an informa- 
tion system to the ingredients of a business. 

We can start with a description of a customer need, 
select or design its solution, check the warehouse for 
parts or stock, issue instructions to programmed machine 
tools, assemble the product, check out its performance, 
issue shipping and billing documents, and pay the em- 
ployees—all automatically. 

Of course, in practice, we have not yet combined all 
of these operations for a single business—but we will. 
And the main reason we haven’t done it yet is because 
we don’t understand the business well enough—not 
because we lack the technology. 


Some Roadblocks 


The progress of automation must, I believe, be in- 
evitable, but there are roadblocks, both physical and 
psychological, which must be removed before optimum 
economic gain can be realized. 

First, we lack sufficient knowledge and understand- 
ing of many production and management processes. 
We cannot automate what we do not understand. 

Many processes and operations are still “art” rather 
than science. Many potential automation users do not 
really know what occurs between the operating input 
and output. 

In many instances we who are considering automat- 
ing do not have a clear understanding of our objec- 
tives. If an entire business is to be automated, ob- 
jectives must be defined and the whole business re- 
thought—the products themselves and product relation- 
ships, the market, and the distribution methods. 

It is frequently a mistake to attempt to automate 
what is currently being done. The sewing machine, the 
centrifugal pump, and the rotary saw were possible 
only after the purpose of the operation and the desired 
result were determined. It proved impractical to try 
to mechanize the older manual methods directly. 

Second, the economic feasibility in many applica- 
tions has not been proved. Our technical ability to au- 
tomate exceeds our ability to prove economic feasibility. 
We must, therefore, convert technical solutions to eco- 
nomic solutions. This points up an entrepreneurial 
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opportunity to today’s manager: To both recognize , 
the opportunity and risk his resources to assure sub- | 
stantial progress of automation. | 
Opportunities for automation are extensive, but we | 
must prove the value of broader application. This is a | 
kind of bootstrap-lifting process for the chances are 
that we don’t know the cost of the present methods 
either. We may also have to adjust our accounting 
methods—for instance, applying overhead as a per- | 
centage to direct labor has no significance in many 
highly automated operations. 
Third, the problem of personnel training and re- 
training must be solved. We must assure a work force | 
| 


FASTARX ixrosts 


CAVITATION DAMAGE 
of METALS” 


writes W. C. LEITH 
of DOMINION ENGINEERING 


competent to implement new operating methods and COMPANY, LTD. 


techniques. This will involve re-training programs for | 
some of those in our current work force and appropriate 
changes in our educational systems to properly train 
the next generation to meet the new needs of society 
and industry. “A FASTAX camera has 

Fourth, a concerted effort is needed to help people been used in our cavitation ye ee 
overcome their traditional psychological resistance to research program. The Setinntestiliinel Guat 
change and fear of the new. This general resistance to model WF-4 at 8,000 (1959) Duggan Prize and 
change has been fortified by our belief that continued 
economic growth, higher living standards, and free 
world survival are inevitable. We must recognize the 
fact that our industrial and economic superiority can 
no longer be taken for granted. Just as generations be- 
fore us have met their problems and their challenges ce eal ae ; 
through ingenious application of available knowledge, 7 I he FASTAX ppremereaen, providing a me magni- 
coupled with unending efforts to expand that knowl- fication factor of 500 for this work, contributed 
edge, so shall we. substantially to the explo- 

There are definite roadblocks to the rapid achieve- ration of this somewhat 
ment of wide application of the automation concept, obscure subject. 
but I see them as challenges not as immovable obstacles. 


pena aD aneDenanasenasenamamanarm. 


° ‘ Medal for his paper ‘‘Covito 
frames per second identi- 


fied the bubble pattern on 

a test button subjected to accelerated cavitation 
in distilled water.’’ (Films show cavitation bubble 
pattern similar to damage pattern). 


tion Damage of Metals.’ 


I can only say: “It takes a lot of hard work and sacri- W. C. Sart. 
fice by a lot of people to bring about the inevitable.” 


From a talk entitled “The Inevitability of Automa- . 
tion, presented at the Fourth Conference on Manu- _--Here s Proof:-- 
facturing Automation co-sponsored by Purdue Uni- | ¢ 
versity, AUTOMATION, and Manufacturing Engineering 


Council, Lafayette, Ind., April, 1960. 
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NEW EQUIPMENT— 
LEASE, RENT, OR PURCHASE? 


By R. W. PUDER ond W. R. HILTON 


Engineering Service Div. 
Engineering Dept 

E. |. du Pont de Nemours & Co. Inc. 
Wilmington, Del 


AVAILABILITY of lease and rental arrangements has 
expanded in recent years to the point that practically 
° 7 ele ° - Accelerated cavitation appara 
any type of equipment or facility can be acquired by , ie eats GUOREE eammase cond 
these means. The only effort required on the part } to record results 
of the lessor is that he shop around for and set realis- 
tic specifications for the facilities desired. 
Rental or lease type contracts are useful tools which . e eneene detailed int 
° : : : ° ‘ ’ + more detailed informa- 
are widely used in the materials handling, packaging, neteg-de~-napamcarteecgaam o 
ee 7 ; y tion and literature. 
and distribution fields to acquire new equipment. In 
talking about materials handling equipment, we are . ea WOLLENSAK 
concerned not only with lift trucks, conveyors, eleva- ,' 
tors, storage racks, and the like, but also packaging 
machinery, transportation equipment, warehouse build- 
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Optical Company + Rochester 21, N. Y 
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PARTS FEEDING 
By AUTOMATION 


»..feeds dollars into 
your profit column 


In costing today’s high 

speed production it makes 
sense if you increase production 
without adding direct labor, the 


dollars show up in profit... fast! 


Since AD equipment is-self liquidating 
with labor savings it also adds dollars in 


earnings all along the line. 


Let any one of AUTOMATION 
DEVICES’ sales engineers, located through- 
out the country, help you streamline 
your production facilities and you'll add 
dollars to your profit. 

Send for informative litera- 


ture and the name of nearest 
AD representative. 
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AUTOMATION DEVICES inc. 
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ings, and facilities of all types. ‘These are all com- 
ponents that need to be engineered into a suitable ma- 
terials handling or distribution system. Our comments 
apply equally well to such other fields as processing 
equipment of all types, service facilities, office facilities, 
or even complete plants. 

Our concept of the term “rental” covers use of 
equipment or a facility for an indeterminate period 
which could be a few days, two months, or even one 
to two years. The period, however, will bear little 
or no relation to the economic life of the item. A 
lease, on the other hand, covers use for a predetermined 
period of time which might well be 60, 80, or even 
100 per cent of the estimated economic life of the item. 
Depending on the elapsed time of use anticipated, an 
analysis serves in deciding whether one should rent, 
lease, or buy. 


Rental Versus Purchase 


Rental charges are usually expressed in terms of 
dollars per day or month, dollars per thousand units 
produced, or other compatible bases. The charges 
stated in a rental contract will be substantially greater 
than the unit cost derived by dividing the initial cost 
by expected life measured in months or productivity. 
This is understandable, however, as the rentee must 
gamble on recovering his investment from a number 
of such uses, separated by periods of idleness of in- 
definite duration. While the economics of the short 
term use are important, more often than not flexibility 
and/or speed are key considerations for such reasons 
as the following: 


1. Fast Changing Technology: Acquisition of required equip- 
ment by renting can be an ideal solution when equipment 
required for a particular installation is of a type which is 
continuously undergoing development improvement, or when 
the requirements of the system are changing rapidly. Rental 
will provide use of the equipment until the newer model comes 
along or until long range requirements are better known. 

2. Relief from Project Preparation: Project preparation in 
many companies is a time consuming business. Here we are 
speaking of the documents which must be prepared and ap- 
proved before any commitment to expend capital funds can 
be made. A sudden need for equipment not included in a 
forecast can be taken care of much faster on a rental basis. 

3. Bookkeeping and Tax Considerations: There is significant 
physical work and cost involved in setting up assets on the 
books, maintaining depreciation records, and determining ap- 
propriate depreciation charges. This also includes periodically in- 
ventorying to check the existence of the asset and reporting of 
the value of assets for tax and earnings reports. Renting 
eliminates the need for such records and saves effort for all 
concerned, particularly when a short term use is implied. 

4. Ease of Acquisition and Disposal: It is comparatively fast 
and easy to acquire and dispose of rental equipment. Rentals 
offer advantages for those installations where early start-up 
is imperative to maintain a temporary competitive position, 
get a head start on the market, or provide additional customer 
service. In addition, one-shot market promotion type products, 
such as those requiring special packaging machines, semiworks 
operations, or market research proposals, can be financed on 
a rental basis with little tie-up of capital and comparatively 
little risk. 

5. Owner’s Interest and Service: When one embarks on a 
rental venture, the owner of the equipment is essentially in 
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ROBOT-EYE 


PHOTO-ELECTRIC 
CONTROLS 


MINIATURIZED 

Small, for “tight-spot” installation, 
yet rugged for long service. Accurate, 
for precise automatic control in 
virtually any industry. 


INTER-CONNECTING 
Plug-in terminals available for quick 
connection to any of a wide range 

of Amplifiers. This design enables you 
to select the most economical 
amplifier for your job requirements. 
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Transistorized and Tube 
AMPLIFIERS 


Plug-in relays, receptacles 
for plug-in connection of 
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counters and time delays. 
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Standard Set P-5 is $17. Set P-5S is $21. 


complete data, write for Brochure LP-6. 


MINIATURE 
TT ae 
QUALITY @ 
SOLENOIDS 


MULTI-MILLION CYCLE 
PERFORMANCE! 


The DECCO 01 and 02 series, miniature sole- 
noids have the same quality and performance 
standards as the well known standard size 
DECCO solenoids. 


From silicon steel laminations to new, thirty- 
second coil replacement feature they incorpo- 
rate the best in quality and engineering. 


If you have a miniature solenoid application, 
the DECCO “0” series is the answer. Write for 
bulletin #581 for complete details. 


2435 Hilton Road + Ferndale 20, Mich. 
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| pressure-sensitive 


LABELS 


They'll do it faster, better, more economically —and without moisten- 
ing. Easy, simple to apply, either by hand or with new Avery automatic 
Labeler. Labels can be applied in exacting register on flat, rounded, 
concave or irregular surfaces. Ideal for special applications — specific 
labeling problems. Speeds from 40 to 200 labels per minute. Avery 
self-adhesive Labels are profitable to use —use them in your business. 


always ask for AVERY LABELS — what a difference they make 


AVERY LABEL COMPANY, Div. 182 

117 Liberty St., New York 6 « 608 S. Dearborn St., 

Chicago 5 ¢ 1616 S. California Ave., Monrovia, 

California « Offices in Other Principal Cities 

Name nike 

Company a 

Street ee 
EEE 


0) Please send 


further informa- 
tion on AVERY 
LABELING. 


te Have you seen Avery's new pressure-sensitive Metallics 
for decorative trim, panels and identification plates? 
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Whether for manufacture, installation, mainte- 
nance or repair, a power-operated portable 
telescoper puts you exactly at working level 
safely and conveniently, thus cutting ‘““down” 
time and increasing production. 


And Economy can specially engineer such 
telescopers for any application, for machinery 
of any size and type, as we have been doing for 
over 60 years. ; 


WRITE FOR MORE INFORMATION 


CONOM WD 4516 W. Lake Street 
Joy GILT IIL IEEE] Chicago 24, IMlinois 
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partnership with you and in many cases will take care of or 
service the facility so acquired. Often he will take full re- 
sponsibility for maintenance and upkeep, providing specially 
trained service people to give continuity of service on the plant 
site. 

6. Better Facilities: In a number of cases, warehousing being 
a prime example, building facilities are available on a rental 
basis which are better located or otherwise equipped to give 
better service than can immediately be duplicated on an owner- 
ship basis. 


Lease Versus Purchase 


There are several compelling reasons for using lease 
contracts. In the following list of such reasons, the 
first two are major points favoring use of lease con- 
tracts. 


1. Conservation of Working Capital: Many companies, faced 
with the need to expand production or replace obsolete equip- 
ment, find themselves in an awkward financial position. This 
could include lack of funds, unwillingness to dilute their owner- 
ship in the business, or having already extended themselves 
to the point that their credit is shaky. In such cases, the 
lease type contract may offer a solution to their problems. 
The physical equipment and other facilities required are taken 
on a lease basis, thus conserving available cash or credit to 
finance their related working capital requirements. 


2. Protection of Return on Investment: Many companies have 
required rates of return on their capital investment substantially 
higher than the cost involved in borrowing money in the fi- 
nancial market place. In such cases, leasing of facilities from 
outside companies, who calculate their lease charges on the 
low rate of interest, will maintain the high rate of return on 
company investment. 

3. Easier to Sell: This point is partly psychological. When 
part of a required investment can be covered on a lease basis, 
the selling effort required to convince the operators of the 
business of its soundness is substantially reduced. 

4. Specialized Services: In many situations you can get, with 
a minimum of effort on your part, not only the facility re- 
quired, but also much of the related maintenance or other 
service including, in some cases, operators. 


5. Ease of Acquisition or Disposal: Under a lease arrange- 
ment you move into the facility or take delivery on the re- 
quired equipment when you need it, and move out or return 
it to its owner when your need for the facility is completed. 
While you use the facility, the owner has the responsibility 
for problems, depreciation, taxes, asset records, and even main- 
tenance and upkeep. 


6. Labor Situation: One by-product of leasing such facilities 
as warehousing is the lower probability of a tie-up of your 
goods in case of a strike. An owner whose goods are being 
handled through leased warehouses operated by a leasing agency 
can get access to those goods, even under strike conditions in 
his own plants or the particular warehouse. 


7. Industrial Parks: Many communities, counties, or states 
have made available to industry attractive facilities, develop- 
ments, and the like to encourage employment in their general 
vicinity. These facilities, in some cases, include fully developed 
manufacturing sites with all services, as well as conveniently 
located distribution facilities and established raw material sup- 
ply. Use of such facilities can save the expense of exploration, 
arrangement for construction of plant and services, and all re- 
lated acquisition expenses. 


From a paper entitled “How Do You Pay for New 
Equipment—Lease, Rent, or Purchase?” presented at 
the National AMHS-SAM Materials Handling Confer- 
ence, Cleveland, June, 1959. 
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actual size) of an actual 


port 
produced by SPEEDTOOLING 
for one of our customers repre- 
sented a savings of 83% over 
previous production methods. 


Yes, WLS SPEEDTOOLING for small quantity stamping 
needs is a saver every time! A radical production advance 
ment, it eliminates most of the cost required for permanent 
COMPLETE dies. Finished parts are produced to tolerances as close as 
FACILITIES those held by conventional methods costing ten times as 
much. When jobs are completed WLS SPEEDTOOLING is 


* Blanking stored for future use. 


© Forming . 
© Piercing Use WLS for production quantities up to 100,000 when low 


© Drawing cost, fast delivery and possible design changes for virtually 
¢ Extruding nothing, are important factors | 


* Stenciling 
© Tapping 
* Counter- F R E E 
sinking FOR THOSE MANUFACTURERS WHO 
* Plating ARE FACED WITH MANUFACTURING 


¢ Machining PROBLEMS WE OFFER A FREE BULLE. 


* Painting 
* Grinding TIN ILLUSTRATING MANY STAMPINGS 


° Welding WE HAVE PRODUCED FOR MANUFAC. 
TURERS AS WELL AS A SAMPLE AND 
COST SUMMARY OF AN ACTUAL PART. 
WE ALSO OFFER FREE QUOTATIONS 
FROM YOUR BLUEPRINTS AT ANY TIME. 


STAMPING COMPANY 
3281 E. 80th Street * Cleveland 4, OF' 
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Get AUTOMAT/C speed regulation 
with Whelton adjustable speed drives 


FEED ANY VARIABLE... 
temperature, pressure, size, 
weight into the adjustment of 
@ Metron miniature adjustable 
speed drive 


+..and you get 
automatic speed 
control 


356” 


These Metron Speed Drives 
handle up to .025 HP, up to 
10,000 RPM with your 
T= choice of 5 speed controls... 
i] © LEVER 
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INSTANTANEOUS RECYCLING WITHOUT SKIP 


OR LOSS OF COUNT 


® Counting range: 2000 by l-count increments or 4000 


by 2-count increments 

Counting speed: 5000 per minute, max. 

Control circuit: 15 amps., SPDT with variable on-off time 
No reset time between cycles — no cumulative error 
Heavy construction for rugged service 

Special models for custom requirements 

Automate: punch presses, packaging machines, winders, 
measuring and cut-off devices, motor drives, solenoid 
valves and other production machines and processes 


Send your recycling problems to 


COUNTER and CONTROL CORPORATION 


4511 WEST BROWN DEER ROAD © MILWAUKEE 23, WISCONSIN 
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TURBULENCE FREE Rounded Inner 
Bore for 


UCT Fone Few 


TURBULENCE FREE 
FEATURE AVAILABLE 
IN ALL 45° AND 
90° ADAPTERS 


Completely rounded inner bore (see arrow) provides entirely smooth radius 
—reduces turbulence, friction, heat and loss of pressure. 


Male ends are tapered at shoulders to speed fluid flow through adjoining 
fitting— maintaining power delivery and efficiency of your hydraulic system. 
Proper use of Adapters reduces the number of threaded 

connections and opportunities for leaks. 


WRITE for Technical Bulletin No. 500 on 
Adapters, Adapter Unions and Tube Fittings. | = 


stman MANUFACTURING COMPANY 
Dept. A-6, * Manitowoc, Wis. 
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ELECTRO- 


macnetic DISC 
BRAKES 


STYLE“HTC"50 SERIES 


For stub, extended, or thru 
shaft applications on motor 
ratings from 4 to 2 hp 


NEW Torque Range 
l'2 to 15 |b ft 


RUGGED—COMPACT 
QUIET — LONG LIFE 


Manual Release — 
Automatic Reset 


Open (standard 
or waterproof 


enclosures 
Fail-Safe’’ Spring Set — 


Solenoid Release Installation proved 


Stearns Exclusive ‘‘Visi-indicator reliability 


For superior Performance-of ANY Machine Specify Stearns! 


ELECTRIC CORPORATION 
120 North Broadway 
Milwaukee 2, Wisconsin 
Phone: BRoadway 2-1100 


THE COMPLETE LINE OF CLUTCHES... BRAKES. . . CLUTCH-BRAKES 
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Hapman Conveyors 


offer you these outstanding features for your flowable material: 
© Completely flexible @ Compact @ Self-cleaning 
© Self-supporting © Self-feeding © Dust, odor-tight 


almost always 


cost more 


... but return their cost many times. Sound engineering, 
superior materials and workmanship go into every Hapman 
installation. With Hapman tubular conveyors you have 
minimum wear, minimum degradation, and maximum 
trouble-free performance. This is why you may pay more 
initially, but with Hapman you can be sure of the best 
conveying system ... and save in the long run. 

For Fact-Finding Report on Hapman Conveyors, write today to 


ow ($8) HLAPMAN 
ea 


Dept. A-6 632 Gibson St. ¢ Kalamazoo 6, Mich. 
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OOBoOnoOGIOn 
ep 


mew books 


PRINCIPLES OF ENGINEERING ECONOMY 


By E. L. Grant, professor of economics of engineering, and 
W. G. Ireson, professor of industrial engineering, Stanford 
University; 574 pages, 6 by 9 inches, published by Ronald 
Press Co., New York: available from Automation; $8.00 
postpaid 


There is a widespread interest in the economic considera- 
tions of equipment acquisition and related topics. This 
fourth edition includes a chapter covering income tax con- 
siderations in decision making. The author stresses the value 
of the “discounted cash flow” theory in evaluating the dif- 
ferences between alternative plans. The book is divided into 
three major parts: Planning Economy Studies for Decision 
Making; Interest—the Time Element in Economy; and Tech- 
niques for Economy Studies. 


Industrial Publications 


ZENER DIODE HANDBOOK 


Available from International Rectifier Corp., El Segundo, 
Calif.; paperbound, 96 pages, 6 by 9 inches, illustrated; $2.00. 


Proceeding from an introductory chapter devoted to semi- 
conductor theory, the handbook covers design considerations, 
thermal and operating characteristics, ac application, de ap- 
plication, audio and RF applications, and computer and in- 
strumentation applications of zener diodes. A chapter is de- 
voted to a description of various types of zener diodes manu- 
factured by International Rectifier Corp., and typical applica- 
tions of the several types. 


SERVO ENGINEER'S HANDBOOK 


Available from Daystrom Transicoil, Div., Daystrom Inc., 
Worcester, Pa.; paperbound, 125 pages, 6 by 9 inches, illus 
trated; $3.00. 


This handbook covers the following components: Servo- 
motors, rate generators, synchros, gear trains, and servo ampli- 
fiers. Other chapters are devoted to general considerations 
in applying and designing servo systems and a discussion of 


environmental testing. 


FORGING PRODUCT INFORMATION 


Available from Technical Publications Dept., Kaiser Alumi 
num & Chemical Sales Inc., 1924 Broadway, Oakland 12, 
Calif.; 322 pages, 5!/4, by 8'/, inches, illustrated; upon request. 


Discussing aluminum forgings, their design, production and 
application, this publication is designed as a combined text 
and handbook. It reviews various alloys, types of forgings, 
forging equipment, and steps in production of forgings. In- 
cluded is a chapter on design factors and cost considerations. 
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The Most Compact Solenoid 
Valve in the Fluid 
Power Control Field... 


VERSA SERIES “A 


7 
a a 


Versa’s new four-way solenoid valves measure 
only 54%” high by 1%” diameter, yet have a full 
3/16” diameter flow area. Completely corrosion- 
resistant and simple to install, Versa Series “A” 
solenoid valves are availabie in over 100 different 
variations. Triple pressure and functionally tested 
under water for guaranteed leakproofness. 


Write today for 
your free copy of 
Bulletin #1259 
VERSA PRODUCTS COMPANY INC. 
150B COOLIDGE AVENUE 
ENGLEWOOD, NEW JERSEY 
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NEW JUNIOR SIZE VIBRA-WASHER 


GIVES YOU AUTOMATIC 
PROCESSING OF 
METAL PARTS 
LABOR SAVING 


READILY ADAPTABLE TO 
MANY OPERATIONS 


NO NESTING OF PARTS go 
DURING CLEANING OR 
CONDITIONING CYCLE 


ADJUSTABLE CAPACITIES 


ELECTRIC—GAS—STEAM 
HEATING ELEMENTS 


The new Simplicity Junior Size 

Vibra-Washer employs a vibrating work carrier 

that automatically conveys metal parts through a cleaning or 

conditioning bath. It cleans so thoroughly that chips, oil and grease are removed 
from even blind or slotted openings; cleans so gently even the most delicate 
threads or flanges are not harmed. 


if you have a tough cleaning or conditioning job, Simplicity Engineering Company 
can help. For information, write or call the Industrial Washer Division. 


Simplicity 


223 


tTeaoe Age GCGrstteto 


ENGINEERING COMPANY « DURAND 26, MICH. 
FOR CANADA: Simplicity Materials Handling Limited, Guelph, Ontario 
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Efficient Parts Control with 


DIXON Escapements 


HANDLE PARTS UP TO 3” SIZE 


For Solenoid...Air...or Mechanical Operation 


Dixon Escapements are 
designed to handle a 
broad range of piece- 
part requirements at 
rates up to 200 parts 
per minute. They are 
ideal for application 
to screwdrivers 

and other assembly 
equipment, either 
standard or special. 


You won't need to 

experiment. These 

standard units 

save engineering 

and construc- 

tion time and 

have the impor- 

tant advantage of 

replacement parts , 

being available Write for 


from stock. complete date 
and prices. 


(pixon) DIXON AUTOMATIC TOOL, INC. 
2312 23rd AVENUE e ROCKFORD, ILLINOIS 
EQUIPMENT FOR AUTOMATIC PARTS HANDLING AND ASSEMBLY 
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NEW scavence procramer 


for Precise Control of Automatic Work Operations 


PRECISION 
BUILT... 


Reasonably 
PRICED . . . 


Immediate 
DELIVERY! 


Now — a rugged, dependable, inexpensive 
pneumatic-electrical sequence programing unit 
for precise control of your automatic tooling 
and work operations! Overall size 7%” x 3%” 
x 4”. End plates tapped for mounting bottom 
or rear. Self-lubricating bearings. %” steel 
shaft may be extended out either or both 
ends for tandem operation. Selection of any 
combination of 8 standard long-life, easily 
machined single piece phenolic cams fills 
majority of requirements. Special cams avail- 
able at nominal cost. For millions MORE cycles 
of trouble-free service life and simplest main- 
tenance, use with Clippard MINIMATIC VALVES 
and CAM FOLLOWERS as shown above. 


Write, NOW, for FREE BULLETIN No. 360 


Chsppard INSTRUMENT a INC. 


7384 Colerain Rd., Cincinnati 39, O. Phone JAckson 1-4261 


Monutacturers of Precision Pneumatic Devices, R. F. Coils, Electronic Equipment 
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AAU TOMAHON——JUNeC 1I0U 


CUMULATIVE EDITORIAL INDEX 


Including January 


AUTOMATION is indexed in 


Microfilm 


A 

Accounting, policies on equipment, 
6-56 

Adhesives, 5-17* 

Administrative data handling, 3-48 


Agreements, for control development, 
5-74 


Aluminum conductors, 6-16* 
Analog to digital converter, 4-159 
Analysis, continuous process, 1-134* 


Assembly 
automated, 4-97 
box closing machine, 6-79 
by riveting, 5-53 
in drill fixture, 4-27 
in press, 3-73 
loose leaf metals problem, 4-170* 
machine for reed switches, 5-9* 
of boilers, 6-9* 
of electronic components, 1-55 
of spring tensioners, 2-72 
of transistors, 2-83 
preparing for, 6-73 
wire contact relay 
with adhesives, 5-17* 
with metal clips, 5-44° 

Automation 
and assembly, 6-73 
and labor, 1-121* 
and maintenance 
bibliography, 5-176* 
building equipment 


6-73 


3-17° 


for, 2-164° 


philosophy, 1-121*; 5-66; 6-56, 145 
Automobile parts manufacture 
1-29*; 2-66; 3-39 


B 
Balancing machine, 1-72; 2-69; 3-77 
Batch weighing, 6-13* 
Bearings, 
self-aligning, 1-25* 
self-lubricating, 1-25* 
Belts, conveyor, 1-27* 
Blasting for scale removal 
Blending, continuous, 5-77 
Bolz, R. W 
Goals and Guarantees edit., 6-55 
Manufacturing Research and Capi 
tal Costs, 6-56 
Promotion announcement 
Bonner, R. H 
Techniques 
6-82 
Bottle orienting prob., 6-156* 
Brakes, miniature, 5-36* 


4-96 


6-10* 


for Parts Handling, 


Brazing honeycomb panels, 5-59 
Brown, J. O 
Using Pressure Switches to Moni- 
tor and Control, 5-97 


Brown, W. B 
Automatic Induction Heating Line 
6-69 
Business forecast, 1-9* 
C 


Card controlled 


weighing, 1-61 
Casting 


aluminum billets, 1-73 

line, 4-73 
Charts, heat color, 5-95 
Check weighing, 2-71; 4-86 
Chemical facilities survey, 4-10* 
Chip removal 4-94 
Chromatograph analyzer, 2-13* 
Clad metals. 1-10* 
Clanahan, D. R. 

Process Programming Shortcuts 


for Tape Controlled 
4-58 
Cleaning, 


Machines 


castings, 4-93 
sonic energy, 6-17* 
welding seams, 6-63 


Clutches, 
Coating, 
« antifriction 
michines, 1-16* 
refractory material, 
sprayed Teflon, 5-33* 
Coll, payoffs, 1-64 
Combes, J. J 


miniature. 5-36* 


for belts, 5-33* 


2-16* 


Temperature Measuring Devices 
5-87 
Computers, 3-47 
analog, 1-134*%; 3-48 
digital, 3-48 
for process control, 6-49, 87 
Conferences 
NMTBA machine tool exposition 
4-16"; 6-10* 
manufacturing automation, 5-53 
Containers. glass, 1-77 
Contracts, for control developments 


*Asterisks indicate brief items 
pearing in departments 


ap- 


154 


1960 


through June 1960. 


the Applied Science & Technology Index 
copies are available from 
5-74 


Controls, 
adjustable speeds, 3-70 
ball mill grinding, 2-80 
chipboard process, 3-58 
computers, 1-13*; 3-47, 
constant level, 1-52 
conveyor system, 3-63, 76 
count, 1-74; 4-80, 90; 6-92 
current, problem, 5-182* 
development contracts, 5-74 
electric oven, 4-40* 
electrohydraulic servo 
electropneumatic, 3-70 
electropneumatic gaging, 3-78 
feedback theory, 3-152* 
handling, 4-66 
injection molding, 6-17* 
inspection machine, 6-91 
line load, 4-27* 


48; 6-87 


2-56 


metal rolling mill, 5-107 
numerically controlled machine 
tools, 2-49*; 3-39, 69; 5-24° 


overload, 2-74; 5-27* 
packaging machine, 1-74 
plating cycle selection, 4-66 
potentiometer, 3-30* 
power, 4-27* 
pressure switches, 
pressworking, 2-74 
printing press, 4-51 
process, 4-9*; 5-87 
process by computer 


5-97 


4-159 


production reporting, 6-80 
programmed conveyor, 3-63 
programming, 3-63 

relays, 3-34* 

relay counting chains, 2-93 
rotary stepping switches, 3-87 
servo, 2-56 

speed, 2-56 

static, 3-16*; 4-40° 
synchronizing, 2-74 


telephone-type relays, 1-57 





temperature, 4-93; 5 
thermal overload, 5-27 
tracer, 2-56 


tractor-trailer, 6-67 
viscosity problem, 4-170* 
weighing, 1-61; 4-42* 86 
welding, 6-66 


zero speed switch problem, 4-170* 
Conveying, 1-35* 
Conveyors, 
assembly area, 4-24* 
between machining operations 
2-66 
bulk material, 3-70 
capacity chart, 4-94 
chip, 4-94 
coolant filtering, 1-49 
tubular, 4-94 
Coolant filtering, 1-49 
Cooling while conveying, 3-148 


Cost analysis, 2-49* 


Counters, 1-74; 6-92 
Counting, 
capsules, 1-74 
control, 4-90 
electronic, 4-80 
newspapers, 4-51 
rotary stepping switches, 3-87 
Cradle-type coil payoffs, 1-64 
Cubic handling fixture, 6-69 
Cutoff problem, light strip, 2-160* 
D 
Data processing 1-9* 3-47, 48 
4-9*, 21%. 168*; 5-16*; 6-10*, 13° 
for distribution, 5-167* 
for tape controlled machines, 4-58 
Data storage, 1-9* 
Decision making, theory, 2-164* 
Depreciation equipment policies, 
6-56 
Design 
circuits for telephone-type relays, 
1-57 
integrating product & process 
2-83 
of computers, 3-10* 
plant 4-45: 6-68 
Detectors, current & voltage, 6-36* 
Dial feeds. 1-66 


Die, progress've, 3-73 
Diode application, book, 6-152* 
Dispatching 
by tractor-trailer, 6-67 
warehouse supplies, 6-67 
Dispensing, problem materials, 5-77 
Drilling, numerically controlled, 3-69 
Drives 
adjustable speed. hydraulic, 3-70 
gas turbine, 4-24* 
thermal controlled, 
Drying, 


2-80 


aud the Engineering Indez, 


fiber, 1-73 
plastic powder, 6-91* 


E 


Economics, 5-66; 6-55, 147 
considerations, new plant, 1-42 
equipment development, 6-56 
principles of, book, 6-152* 

Education, 5-66 

Electrical, 
aluminum conductors, 6-16* 
engineering curriculum, 5-178* 
standards, 3-143 
system maintenance, 

Electronics, components, 

Employment, 5-66 

Encoders, shaft 

Engineering, 
costs, 6-56 
development contracts, 
for maintenance, 4-73 
of manufacturing processes, 1-10* 

Equipment development, leasing, 
2-13° 

Equipment financing, 6-147 

Everett, J. E 
Counting for High Speed Control, 


4-74 


5-178° 


position, 2-37 


5-74 


6-92 
Extractors, for pressworking, 1-69 
Extrusion process, 1-21* 


F 


Farris, J. A 
Filters for Electrohydraulic Servo 
Systems, 2-151 
Feeders, 
bulk type, 6-82 
for machine tools, 5-7 
for pressworking, 1-64 
hoppers, 1-24* 
nonmar type, 6-82 
orienting belt, 6-82 
orientation-type, 6-82 
stack hopper, 6-82 
vibratory, 2-156; 
Feeding, 
bulk materials, 1-50; 5-77 
discrete parts 6-82 
electronic parts, prob., 
for grinding, 5-86 


1 


6-82 


6-156* 


plastic - tipped pages, problem, 
1-130* 
problem materials, 5-77 
steel sheets, 6-63 
systems, 6-82 
Filling, granular material, problem, 
2-160* 
Fillmore, R. L 
Electrohydraulic Servo Systems, 
2-56 
Filters, hydraulic servo system, 


2-151 
Finishing, 3-63; 4-83 
Fischer, J 

Processing While Conveying, 3-148 
Fixture body welding, 2-43* 
Flip-over devices, for pressworking. 


1-68 
Flow, 
control, 2-164*; 6-87 
measurement, 2-164* 
meters, 6-28* 
Fluid power, 
controls, 5-176* 
diagrams, 4-168* 
Forging, aluminum, book, 6-152* 
Forming, speedometer housings, 
5-107 


Furnaces, 
continuous annealing, 5-106* 
gas fired, 2-40* 


G 


Gaging 


and electropneumatic control, 
3-78 

and sorting, 2-66 

automatic micrometer, 5-33*° 


electrostatic, 4-24* 
Plastic balls problem, 4-170* 
pneumatic, 3-78 
pressure, 4-39* 
thickness, 6-91* 
Glass, molding, 1-77 
Grinders, fillet, 4-48 
Grinding. 4-76 
cement, 2-80 
chamfers on rods, 
sheet edges, 6-63 
synchro shafts, 5-86 


3-76 


Handbook, machinery, 4-168* 


Number preceding hyphen is month of issue; those following are page numbers 
available 
University Microfilms, 313 N. First 8t., Ann Arbor, Mich. 


in libraries generally 


Handling, 
a philosophy of, 5-172 
between conveyors, 4-66 
between dies problem, 2-160*° 
bulk materials, 1-50; 3-70; 4-93°; 
5-77; 6-9*, 13° 
by tractor-trailer, 
cement, 2-50 
container marking, 6-41° 
discrete parts, 6-82 
dry powders, 1-24* 
engine blocks, 1-72 
for assembly, 2-72; 
for grinding, 5-86 
for painting, 6-68 
for pressworking, 
for welding, 6-63 
forgings for induction 
6-69 
foundry, 1-73 
glass in cartons, problem, 
grain, problem, 2-160* 
in warehousing, 3-36*, 
lithographic plates, 3-43 
logs, 3-44 
machined parts, 
machining wastes, 
magnetic conveyor, 
metal chips, 4-92* 
parts for plating, 
piston pins, 5-71 
pistons, 2-66 
pneumatic conveying, 3-148 
process materials, 5-77 
selective transfer, 3-63 
ship cargo, 6-9* 
sorting, 6-143 
tile problem, 1-130* 
wirebound boxes, 6-79 
Harper, L. E 
Dispensing 
Process, 
Harple, K. G@ 
Features of a 


6-67 


4-24° 


1-64; 6-156° 


heating, 


3-156° 
76 
4-36" 


4-94 


4-92*; 6-91° 


1-35° 


Problem Materials in 


5-77 


Process Control 


System Operated by a Com- 
puter, 4-159 
Harrington, J., Jr 
A Look into Tomorrow, 5-66 
Hayes, W. C 
Programmed Conveyor System 
3-63 
Heat, 
processing, 5-87 
treating, 5-106 
Heating while conveying, 3-148 
Hilton, W. R 
New Equipment—Lease, Rent, or 
Purchase? 6-147 
Hoppers, elevating storage, 6-82 
Hydraulics, 
machines, fail-safe circuit, 3-146 


servo systems, 2-56 


I 
Induction heating line, 6-69 
Information, 
for process control, 4-159 
retrieval device. 5-16* 
transfer circuits, 2-93 
Inserting, electronic components 
1-55 


Inspection, : 
by closed cigcuit te’evision, 2-94 


for automatic assembly, 6-73 
tinplate strip, 2-10*; 6-91* 
Instrumentation award, 4-10* 


Inventory control, 1-9* 
Israelson, A. F 


Applying Small Vibratory Feeders 


2-156 
J 
Jernstedt, G. W 
Continuous Productivity Improve- 
ment, 1-122 
JIC electric standards, 3-143 
L 
LaRue, A. J 
Successful Automatic Assembly 
6-73 
Lead wires, for strain gages, 5-169 
Leak detection problem, 5-182* 
Leasing, 3-9* 
equipment, 6-147 
Lex, R. G., Jr 
Features of a Process Control 


System Operated by a Com- 
puter, 4-159 

Limit switches 

mounting, 4-74 

rotary, 2-74 
Linear systems analysis, 4-168* 
Load cells, 4-42* 
Logic devices, fluid 


power, 6-16* 
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Sewer we 


Lubrication, 1-16* 
Luther, N. 


Memo On Maintenance, 4-71 


Machine tools, 
bender, 3-39 
grinder, 4-76 
grinding, 3-76 
keypost milling, 6-72 
numerically controlled, 2-49*; 3-69 


pipe end machining, 5-108 
presses, 1-64; 2-74; 3-73; 4-90 
programming numerically con- 


trolied, 4-58 

special for engine parts, 4-45* 
tailpipe bender, 3-39 
transfer, 3-77; 6-45 

Machines, 
assembly, 

6-9", 73 

automatic chucking, 
balancing, 1-72; 3-77 
bar polishing, 2-81 
boring, 5-107 
box closing, 6-79 
brazing, 5-59 
brick pressing, 6-90* 
can making, 3-43 
chipboard processing, 3-58 
cleaning, 4-93* 
coolant filtering, 1-49 
cutoff, flying, 2-81 
dough making, 1-50 
drying, 1-73; 6-91* 
electropneumatic inspection, 
glass molding, 1-77 
hot dip galvanizing, 2-65 
induction heating, 6-69 
lacquer spraying, 2-65 
metal forming, 2-56 
microfilm copying, 1-16* 
molding, safety circuits, 3-146 
packaging, 1-74; 3-76; 6-90* 
painting, 4-83 
piston processing, 
plating, 3-43 
pressworking, 
reading, 6-17* 
sanding, 1-72 
shearing, 6-92 
spark forming, 12-9 
spin forging, 2-56 
spin forming, 3-27* 


1-55; 2-72, 83; 5-9°*; 


5-71 


3-78 


2-66 


2-74; 


5-107 


straightening, 2-81 
teaching, 1-13* 
welding, 1-29*; 4-97; 5-106; 6-63 
Magnetic, conveying devices, 4-92; 
6-91* 
Maintenance, for automated line, 
4-71 
Management, 
for smaller companies, 1-134* 


personnel administration, 3-152* 
Manufacture of, 

aluminum cans, 2-9* 

automobile bodies, 2-43* 


automobile engines, 4-45 

automotive ignition equipment, 
5-53 

automotive parts, 2-66; 3-39; 4-90, 
97; 5-53; 6-45 

bars, 2-81 

bedding, 5-44°* 

boilers, 6-9* 


building products, 3-58 
cane sugar, 3-70 
cement, 2-80, 94 
chewing gum, 5-81 


circuit boards, 1-55; 6-21° 
dies & molds, 5-17* 
electrical conduit, 2-65 
furniture, 5-44* 

gasoline, 5-85 

glass containers, 1-77 
grinding wheels, 6-13* 
lock keyposts, 6-72 

metal furniture parts, 4-66 
nitrocellulose, 5-83 
nuvistors, 5-21* 

pet food, 5-83 

petroleum products, 6-67 
pharmaceuticals, 1-74 
plowshares, 4-78 
polyethylene netting, 1-21* 
reed-type switches, 5-9* 


relays, 5-9* 
semiconductor mate 
sewing machines, 3-63 
shoe buckles, 3-73 
spring tensioners, 2-72 
stainless steel strip, 4-96 
stampings, 4-90 
steel drum shells, 
steel strip, 5-27* 
suspension insulators, 
synchro shafts, 5-86 
tailpipes, 3-39 
tobacco products, 
transistors, 5-21* 
vacuum tubes, 5-21* 
wire spring relays, 6-73 
Manufacturing engineering, 5-65 
Manufacturing Engineering Council 
2-21*; 5-10° 
Manufacturing planning, 1-122* 
Manufacturing research, 6-55, 56 








6-63 
6-79 


5-84 
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Materials for automation, 2-91; 
3-21° 

Mattison, A. 

Continuous Edge Grinding, 4-76 


McMahon, J. C. 
Programmed Proportioning Sys- 
tem, 1-61 
McMillan, 8. H. 
— Speed Capsule Packaging, 
1-74 
McRainey, J. H. 
Role of Computers in Automation, 
3-48 
Measurement, viscosity, 1-53 
Measuring, 
high pressures, 2-24* 
high speeds, 6-92 
liquid & gas flow, 6-28* 
quality control, 2-24* 
temperature, 5-87 
Memory devices, 
ferrite core, 2-34* 
magnetic drum, 5-41* 


Miller, L. D. 
Automated Pressworking, 1-64; 
2-74 
Mitchell, L. B. 
Applying Telephone Relays, 1-57 


Information Transfer, 2-93 
Rotary Stepping Switches, 3-87 
Mixing, 
bread dough, 1-50 
continuous, 1-50 
Molding, 
giass, 1-77 
plastic, 2-91 
Moody, J. E. 
Selecting Compressed Air Systems, 
4-163 
Motors, linear positioning, 
Murrin, T. J. 
Establishing an Autornated Plant, 
1-40 


1-21° 


N 


Nests, tiltable, 2-72 
Nolan, C. G. 
Establishing an Automated Plant, 
1-40 
Nomography, 3-152* 
Nondestructive testing, 5-176* 
Numerical control, 4-51; 6-45 
APT programming, 6-16* 
machine tools, 3-39, 69; 
6-26* 
programming shortcuts, 4-58 
training course, 2-27* 


5-24° ; 


o 
Objectives, new plant, 1-40 
Olmsted, B. A. 

Fail-Safe Circuit for Hydraulic 


Machines, 3-146 
Operations research, 2-21* 
Order picking, 6-143 


Organization for productivity im- 
provement, 1-122* 
Oscilloscope, 3-24* 
Overload controls, 2-74 
P 
Packaging, 
capsules, 1-74 
in wirebound boxes, 6-79 
lines, 3-43 
machines, 3-76; 6-90* 
price marking, 6-41* 
Packing suspension insulators, 6-79 
Painting, 1-35°; 3-63; 4-83; 6-68 
Photoelectric, 
press control, 2-74; 6-90* 


pulse generator, 5-30*°; 6-92 

sensors in counting, 4-80 
Pipe, glass lined, 1-13* 
Pipeline control, 6-87 


Planning an automated plant, 1-40 
Plating, 4-66 
machine, 1-35 
Pneumatic, 
clip assembler, 5-44* 
conveying, 3-148; 4-93 
gaging & control, 3-78 
systems, selection of, 4-159 
transfer system, 4-97 
Polk, L. F., dr. 
Electropneumatic Gaging and Con- 
trol, 3-78 
Positioners, 1-21* 
Positioning. 
device, problem, 5-182* 
forming rolls, 2-56 
table. problem, 3-156* 
Presses, 
impact extrusion, 2-9* 
metalworking, 3-73 
Pressure detectors, 5-97 
Pressworking, 1-64; 4-90 
controls, 2-74 
Process, 
chipboard manufacturing, 3-58 


computer control, 4-9*; 6-49 

dairy, 4-42* 

instrumentation, 2-13* 

programming shortcuts, 4-58 

pulp making, 3-44 
Production control, 


5-178*; 6-80 


Swe fev Ve rege 


Productivity, improving, 1-122* 
Programming, 4-90 
card weighing system, 1-61 


checkout systems, 5-30* 
electric furnace, 5-21* 
shortcuts for numerical control, 
4-58 
silicon crystal growing, 5-21* 
television broadcasts, 3-13* 
tractor-trailer, 6-67 
Proportioning, 
bulk materials, 1-61 
system, 1-73 


Puder, R. W. 
New Equipment—Lease, Rent, or 
Purchase?, 6-147 


Pumps, vacuum, 6-26* 
Punched cards, 

data retrieval device, 5-16* 

in batch weighing, 6-13* 
Punched shop order, 6-80 
Pyrometers, 

optical, 5-94 

radiation, 5-93 
Pyrometric cones, 5-95 


Qa 


Quality control, 5-96; 
Quality for automatic 
2-154; 6-73 


6-91 
assembly, 


Radiant heat brazing, 5-59 
Radioisotopes in industry, 
Reading, machine, 6-17* 
Recorders, 

average & range, 4-86 

retransmitting, 6-87 
Rectifiers, 3-16* 
Reel-type coil payoffs, 
Relays, 

circuit board mounting, 2-30* 

in information transfer, 2-93 
Reliability, 3-10* 

in automatic assembly, 6-73 
Renting, equipment, 6-147 
Reports, production control, 6-80 
Research, 

manufacturing, 6-56 

tax incentive, 4-10*; 6-55 
Riveting, 5-53°* 
Rod drawing, 2-81 


3-17° 


1-64 


Rotary stepping switches, 3-87 

Russell, R. W. 
Applying Electronic Counters, 

4-80 

Ss 

Sanding panels, 1-72 

Schedules, equipment procurement, 
1-40 

Scientific data handling, 3-48 


Selecting 
4-163 
Sensing pressure, 5-97 


compressed air systems, 


Servo components, book, 6-152* 
Servo system simulator, 4-30* 
Servomechanisms, fundamentals, 
2-164* 
Shafer, R. C. 
Automating Transfer Assembly, 


2-83 
Sheet feeders, 1-67 
Sheet metal stampings, 3-152* 
Shot blasting, 4-96 
Shuchter, J. P. 

EDP in Distribution, 
Soldering, 1-55 

automatic, problem, 5-182* 
Sorting, 

by color, problem, 3-156* 

discrete items, 6-143 
Speaker, R. L. 

Order Sorting Automated 6-143 
Specifications, new equipment, 1-44 
Spin forging, 2-56 
Spot welding, 4-97 
Spray painting, 1-35* 
Stackers for blanks, 
Standardization, 

5-53° 
Standards, 3-13°*, 

electrical, 3-143 
Static control symbols, 5-103 
Statistics, weighing accuracy, 
Sterns, R. B 

Contracting 

ment, 5-74 
Storage, banks, 2-43* 
Straighteners, 1-64 
Strain gages, 5-169° 
Str ckland, H. A., dr. 
Automation—Concept & Obstacles, 


5-167° 


1-71 


machine tools 


21° 


4-86 


for Control Develop- 


6-145 
Summerscales, E 
Quality for Automatic Assembly, 
2-154 
Switches, 


electromechanical, 4-10* 
electronic, 4-21* 

flow dividing, 6-30* 
magnet-operated, 6-33* 
parts diverting, 6-30° 
pressure, 2-31*; 5-97 
proximity limit, 1-16* 


‘7 JJ 


reed type, 5-9* 

rotary limit, 2-74 

snap-acting, 6-28° 

stepping, 3-87 

zero speed, 4-74 
Switching, 

diodes, 2-13* 

static control, 5-103 
Symbols, static control, 5-103 
Systems, 

automatic checkout, 1-13° 

engineering course, 5-16* 

metal chip handling, 4-92 

pressworking, 2-74 


T 


Tailpipe bending, 3-39 
Tape, 
control of milling machine, 
control of typesetter, 4-51 
Tape controlled, 
drilling machines, 3-69 
punch press, 2-74 
Tax considerations, equipment costs, 
6-56 
Teaching machine, 1-13* 
Telephone-type relays, 1-57 
Television, closed circuit, 2-94 
Temperature, 
measuring devices, 5-87 
sensitive materials, 5-95 
Terminology, static control, 5-103 
Testing, 
automatic, 3-17* 
electronic systems, 1-13* 
Thayer, C. H 
Automation and People—Tomor- 
row’s Strength, 1-121 
Thermistors, 5-92; 6-24° 
Thermocouples, 5-93 
Thermoelectric cooling, 3-17° 
Thermometers, 
bimetallic type, 5-92 
filled systems, 5-91 
liquid in glass, 5-90 
radiation type, 5-93 
resistance type, 5-92 
Tooling, for simultaneous operations 
5-108 
Training, 
for new plant, 1-46 
for numerical control, 2-27* 
Transducers, 
angular displacement, 5-30° 
compilation, 2-16* 
displacement, 1-26* 
electromechanical, 
rate, 5-30* 
strain gage, 3-32* 
temperature to current, 6-24° 
Transfer devices, 3-63 
for pressworking, 1-67 
Transfer machines, 3-77; 6-45 
for grinding, 4-76 
Transferring, 3-63 
Transistors, manufacture, 2-83 
Translator, for computer language 
1-13* 
TV, closed circuit, 2-94 


5-24° 


4-33° 


Vv 


Vacuum pumps, 6-26° 

Value engineering, 5-178° 

Valves, electrohydraulic, 2-56 
Vibration, damping materials, 5-47° 
Voltage peaking, 4-74 


w 


Wages, 5-66 
Walter, L 
Processing Chips Into Chipboard 
3-58 
Warehousing, 
data processing for, 5-167° 
Gumpertz system, 6-24* 
Weighing, 5-96 
bulk materials, 1-61, 73; 3-58; 5-77 
control, 4-42* 
discrete items, 4-86 
Welding, 1-29*; 3-17°; 5-106° 
automobile body panels, 2-43° 
five-station machine, 4-97 
gouging torch, 6-34°* 
load control, 4-27* 
steel drum shells, 6-63 
tape controlled, 2-49°* 
transistor problem, 6-156° 
Weymouth, L. J 
Strain Gage Use, 5-169 
Wiltrakis, J. E 
A Philosophy 
dling, 5-172 


of Materials Han- 


Y 


Youkers, H. A 
Molding Glass Containers, 1-77 


Zz 


Zambreycki, J 


Comments on JIC Electrical 
Standards, 3-143 
Zero speed switch, 4-74 
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PRAB PRECISIO 
Specialized CONVE 


are you stuck? 






confidential 


Insures Totally Enclosed 
Uninterrupted Bulk 










MAGHAVATOR di TUBE-VEYOR _ 
aaa file 
Readers with problems concerning systems, equipment, or com- 
‘ ponents for automated operations are invited to outline them 
A single TUBE-VEYOR can be used to remove to: The Editor, AUTOMATION, Penton Bldg., Cleveland 13, 
chips continuously from any number of Ohio. Readers having solution suggestions are invited to sub- 
hi ffecti . tont . mit them and should refer to case number and title of the 
machines, eliecting important economies. problem involved. Dates shown with suggestions indicate issue 
Standard TUBE-VEYORS can handle up to 1000 in which the problem was presented 
PARTS cubic feet per hour. Whatever your require- BUCKET 
FEEDING : . ELEVATOR 
converox = ments: Any free flow material, such as chips, CASE 2022-P 
sludge, sand, flour, shot, coal, etc., can be BOTTLE ORIENTING 
moved most efficiently with TUBE-VEYOR. , . . : 
... We have an urgent problem concerning the indexing, 
In addition to being liquid tight, or orienting, of a gallon bottle (with handle at neck) in a 
the TUBE-VEYOR has an exclu- labeling machine. The bottle is in a horizontal position as 
sive two-directional chain which : it passes through the labeling machine. We now place the 
prevents distortion or twist and bottle on an inclined runway feeding the machine and it is 
allows conveying in a variety of 4 manually rotated to a certain orientation before release, per- 
directions with no transfer points mitting a label pickup as desired on the bottle. We desire 
VIBRATING CONVEYOR . «+ positive material flow. STEEL BELT CONVEYOR to orient the bottle automatically 
SEND FOR CATALOG 2600 : Vice President 


PIRYANB: Representatives in Principal Cities 
PRAB Products 
CONVEYORS, IMC. Mic. under Pos CASE 2025-P 


30123 GROESBECK HWy ROSEVILLE (Detroit), MICH 
PRESS HANDLING 





Circle 755 on Page 19 : ; : ‘ ' 
. . We have two operations in our plant which we believe 


can be improved with the use of handling devices. In the 

ee “sy . =) first operation, coiled stock is dereeled and fed into a blank- 
10) Orel ARID ing press after passing through a power-roll straightener. 

MOTION INDICATOR The blanking press is tripped manually, and the blank is 
: removed from the die manually. We are interested in a 
means to remove and stack the finished blank; as the blank 
is removed, stock should be automatically advanced and posi- 


tioned, after which the press should trip. In the second oper- 
ation, the blanks, of various sizes and shapes, are passed 


SHAFT MOTION through a level-rolling machine, with one man feeding the 
machine and a second man stacking the blanks on a skid. 
INDICATOR I d king the blank kid 


PROTECTS MACHINERY te For this operation we are interested in means to automati- 
BY INDICATING STOPPAGE cally feed and/or stack the blanks ... 

DUE TO OVERLOADING X Works Manager 
OR MALFUNCTION . lee 3 

A and B: On end return idlers, se 

if conveyor should break, slow or stop. CASE 2023-P 

C: On boot pulley, signals slowdown, TRANSISTOR WELDING 

stoppage, slippage due tu overload, 

boot pulley out of adjustment. Helps ... We are in need of information on automatic thermo- 


prevent fires. 

D: On screw conveyor, warns of slow- 
down due to overloading. Prevents 
damage. 

E: On rotary feeder, warns of slow- Electronics Manufacturer 
down; prevents plugging damage. 
Roto-Guards can be wired into inter- 
lock system; stoppage of one com- 


ponent automatically stops others; ELECTRONIC PARTS FEEDERS 
prevents damage. 


Write for Bulletin RG-21 7 . . . For years we have been on the lookout for an automatic 
or call VAlley 2-6952 ‘ . : : . . 

handling device that will feed axial lead electronic com- 

ponents (diodes, capacitors, resistors, etc.) from a hopper to 


compression for welding of top hat transistor devices and, 
also, sources of available commerical equipment for such op- 
erations. Any information would be greatly appreciated .. . 


CASE 2021-P 





a testing station one at a time—the components having been j 
THE BIN-DICATOR CO. poured into the hopper in a random fashion. We would ‘ 
13946-E2 Kercheval + Detroit 15, Mich. be most pleased to be placed in touch with anyone who has 
We Sell Direct - Phone Orders Collect any ideas for a practical device of this type . . . 





Test Equipment Dept. Head 
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CLASSIFIED 
HELP WANTED 


Well financed company, with excellent 
reputation in automation field, wants 
man to take full charge of shop. Ex- 
cellent facilities, including such equip- 
ment as jig boring, heat treating, plat- 
ing, etc. 

Must be thoroughly experienced in 
design, manufacture, and sale of hop- 
pers, parts feeders, elevating devices, 
orienters, etc. 

Excellent opportunity for man who 
qualifies. Please send resume to KDI 
Corporation, P.O. Box 130, Cincinnati 
12, Ohio. All replies will be held in 


strict confidence. 


MECHANICAL DEVELOPMENT 
ENGINEER 
Parke, Davis & Company has an ex- 
cellent opportunity, with a promising 
future, for a Senior Design Engineer. 
This engineer must be capable of 
exercising ingenuity and creative think- 
ing, and he must assume full responsi- 
bility for complete projects. Assign- 
ments will require engineering and 
practical skill in the design and de- 
velopment of special machines to 


mechanize the research and production 
of pharmaceuticals. Many of the pro- 
jects will be in the field of packaging 
machinery. 


Excellent salary—professional atmos- 
phere—and company benefits in an 
established, highly respected organiza- 
tion. For further information contact 
Mr. J. W. Matheus, Employment Man- 
ager, Parke, Davis & Company, De- 
troit 32, Michigan. 





CHIPPER 
CHARLIE 


Never been sick a day in his life. 
But he knows it can happen to 
him—so he gets a health check- 
up every year—just in case. He 
also supports the American 
Cancer Society's Crusade. Send 
your contribution to “Cancer,” in 
care of your local post office. 


AMERICAN CANCER SOCIETY 








t 60 


directed to industry’s men of decision 


PROJECT 60 will present industry's latest developments in numerically con- 
trolled machines. This exciting editorial section will appear in the August 
issue of AUTOMATION. It will keynote the 1960 Machine Tool Exposition and 
Production Engineering Show to be held in Chicago, September 6-16. 


PROJECT 60 will report today’s progress and predict the future potentials of 
numerical control in industry. Top management, manufacturing engineering, 
and production executives will gain a broad, fresh, new approach to the 
use of numerical control on production equipment. 


Watch tor PROJECT 60. . . along with other outstanding editorial features in 
the August issue of 


OOvVOOOowWoOo 


penton building/cleveland 13, ohio 
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Ty _ -RCA Electronic Gaging Modules 
for “Do-It-Yourself” Instrumentation 


CENTERLESS 


POWER SUPPLY GAGE MODULE 


Flow diagram showing 


typical applications of 


RCA AUTOMATION 


1. RCA Floor Feeder 
2. RCA Elevating 
Orienting Feeder 
RCA Automatic 
High-Speed Hardness 
Testing Machine 
RCA Floor Feeder 
RCA Rotary Hopper 
RCA Grinder Control 
RCA Transfer Conveyor 
RCA Non-Mar Feeder 
RCA Mechanical With these standard precision-engineered electronic modules, now avail- 
Orienting Machine able f RCA. v 2 build ; atic svste t et Vv r exact 
nei Mietameeh Raed able from RCA, you can build automatic systems to meet your exac 


Conveyor gaging needs. 
RCA Conveyor 
RCA Final Inspection Easily assembled, such systems offer high reliability, 100°, repeatability, 
Machine and unusual accuracy. These same modules are now being incorporated 
RCA Non-Mar Feeder - . : ° . 
ih Baenaiiiie in numerous RCA automation systems in use throughout the metal 
Assembly Machine working industry, in such applications as automatic grinding controls, 


RCA Vibratory Feedes hardness testing, and the inspection of pistons, pins, ball and roller bearings. 


DIFFERENCE COMPUTER SUM COMPUTER 


AGMC GAGE MODULE (includes gage head and coaxial cable): 
transforms the electronic changes caused by displacement of a gage 
tip into a directly useable signal requiring no amplification. 

ATM THYRATRON: energized by AGMC output, provides a limit 
signal used directly for actuating segregating gates and marking 

or stamping devices. 

AUTOMATIC : ‘ 

GAGE —THYRATRONS > © APS POWER SUPPLY: feeds up to five thyratron modules. 

MODULE DC-7 DIFFERENCE COMPUTER: subtracts signals from AGMC units 
and provides a reject signal. It is used for calculating taper, paral- 
lelism, squareness, and similar characteristics. 

pelle a se ih for checking O-D. in four classifications. $C.7 SUM COMPUTER: calculates over-all dimensions determined by 


5 Can be assembled by incorporating addi 


tional modules such as a DC-7 Difference Computer and individual measurements of two segments. 
Sum Computer 


SUPPLY 


Write for further information. 


} RADIO CORPORATION of AMERICA 


INDUSTRIAL AND AUTOMATION DIVISION 
Tenk(s) @ 12611 Arnold Avenue ¢ Detroit 39, Michigan 


BACKED BY YEARS OF EXPERIENCE IN ELECTRONICS AND AUTOMATIC CONTROL 
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ASCO Close-Differential Relays provide dependable, low- 
protection from under and over voltage. 


When a motor runs on low voltage for an extended period of time, burnout and 
fire may result. This can be costly in both down-time and damage to equipment. 


You can protect your motors with ASCO Close-Diiferential Relays. They offer 
economical, dependable protection even when motor feedback conditions prevent 
ordinary potential relays from detecting changes in voltage. ASCO Close- 
Differential Relays respond to a 2% variation in voltage; protect motors when 
low voltage or over voltage conditions occur. 


Because they combine sensitivity with rugged construction, ASCO Relays are 
providing low-cost protection in a wide variety of applications. 


For example, in some oil burner installations, ASCO Relays help prevent explo- 
sions due to under voltage. In these installations, when under voltage occurs, 
ASCO Relays prevent oil build-up in the pit by detecting this low voltage condi- 
tion, and causing oil flow to be cut off immediately. Otherwise on under voltage 
the oil would build-up in the pit since the ignition system would not fire. This ASCO Close-Differential A-C Relay operates 
excess oil could result in an explosion when voltage is restored and the ignition on 2% variation in voltage ires positive 
system fires. action, quiet operation, power relay type contacts. 


Find out how the ASCO Close-Differential Relay can protect your equipment. 
Send for Catalog 57-S4 describing the complete line of ASCO Relays. 


Dependable control by ASCO is available from representatives and distributors 
in all principal cities. 


ASCO Electromagnetic Control 


Automatic Switch Co. 52k HANOVER RD., FLORHAM PARK. N. J.. FRONTIER 7.4600 
AUTOMATIC TRANSFE WITCHES « LENOID VALVES ECTROMAGNET : TR 


5 ec ELE ROMA VE NTR 
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